HE 


toRT  NO.  UMTA-MA-06 -0044- 77-2 

t 

j.  ' 

j A COMPUTER  PROGRAM  (POWREO) 

FOR  POWER  REQUIREMENTS  OF  MASS 
TRANSIT  VEHICLES 


C.H.  Spenny 
J.M.  Clarke 


U.S.  Department  of  Transportation 
Transportation  Systems  Center 
Kendall  Square 
Cambridge  MA  02142 


<\  °f  TRAa, 


Dept,  of  Transport 


Library 


18.5 
. A37 
no . 
DOT- 
TGC- 
U M T A - 
7G-2 


AUGUST  1977 
FINAL  REPORT 


DOCUMENT  IS  AVAILABLE  TO  THE  U.S.  PUBLIC 
THROUGH  THE  NATIONAL  TECHNICAL 
INFORMATION  SERVICE,  SPRINGFIELD. 
VIRGINIA  22161 


Prepared  for 

U.S.  DEPARTMENT  OF  TRANSPORTATION 
URBAN  MASS  TRANSPORTATION  ADMINISTRATION 
Office  of  Technology  Development  and  Deployment 
Washington  DC  20590 


NOTICE 

This  document  is  disseminated  under  the  sponsorship 
of  the  Department  of  Transportation  in  the  interest 
of  information  exchange.  The  United  States  Govern- 
ment assumes  no  liability  for  its  contents  or  use 
thereof . 


NOTICE 

The  United  States  Government  does  not  endorse  pro- 
ducts or  manufacturers.  Trade  or  manufacturers' 
names  appear  herein  solely  because  they  are  con- 
sidered essential  to  the  object  of  this  report. 


TECHNICAL  REPORT  STANDARD  TITLE  PAGE 


l/l*  ‘ 

AO' 


-n 

u 


1.  Report  No.  2.  Government  Accession  No. 

UMTA-MA- 06- 0044-77-2 

3.  Recipient  s Catalog  No. 

4.  Title  ond  Subtitle 

A COMPUTER  PROGRAM  (POWREQ) 
FOR  POWER  REQUIREMENTS  OF 
MASS  TRANSIT  VEHICLES 

5.  Report  Dote 

August  1977 

6.  Performing  Organization  Code 

7.  Authors) 

C.H.  Spenny  and  J.M.  Clarke 

8.  Performing  Organization  Report  No. 

DOT-TSC - UMTA- 76- 2 

9.  Performing  Organization  Name  and  Address 

U.S.  Department  of  Transportation 
Transportation  Systems  Center 
Kendall  Square 
Cambridge  MA  02142 

10.  Work  Unit  No. 

UM630/R7724 

11.  Contract  or  Grant  No. 

13.  Type  of  Report  and  Period  Covered 

Final  Report 

Nov.  1974  — April  1975 

12.  Sponsoring  Agency  Name  end  Address 

U.S.  Department  of  Transportation 
Urban  Mass  Transportation  Administration 
Office  of  Tech.  Development  and  Deployment 
Washington  DC  20590 

14.  Sponsoring  Agency  Code 

15.  Supplementary  Notes 

16.  Abstract 


The  Computer  Program  (POWREQ)  described  herein  has  been  devel- 
oped as  a tool  to  be  used  in  systematic  analyses  requiring  the 
estimation  of  energy  requirements  of  mass  transit  vehicles 
as  a function  of  driving  schedules  and  vehicle  size,  shape  and  gross 
weight.  POWREQ  can  be  employed  for  systematic  analyses  of  road/rail 
vehicles . 


I 

?ept  of  Transporiu^n 

OCT  6 1977 

Library 

17.  Key  Words 

18.  Distribution  Statement 

Power  Requirements,  Vehicle 
Energy  Requirements, 
Propulsion  Sizing, 

Transit  Vehicles 

DOCUMENT  IS  AVAILABLE  TO  THE  U.S.  PUBLIC 
THROUGH  THE  NATIONAL  TECHNICAL 
INFORMATION  SERVICE,  SPRINGFIELD, 
VIRGINIA  22161 

19.  Security  Classif.  (of  this  report) 

Unclassified 

20.  Security  Classif.  (of  thi s page) 

Unclassified 

21*  No.  of  Pages 
68 

22.  Price 

Form  DOT  F 1700.7  (8-69) 


— - 


■ • 


. 


' 


PREFACE 


This  project  was  performed  by  the  Power  and  Propulsion  Branch 
of  the  Transportation  Systems  Center  (TSC)  under  the  sponsorship  of 
the  Office  of  Technology  Development  and  Deployment,  Urban  Mass 
Transportation  Administration,  U.S.  Department  of  Transportation. 
The  objective  was  to  develop  a computer  program  suitable  for  use 
in  analyses  requiring  estimates  of  the  energy  requirements  of 
transit  vehicles.  The  Power  Requirements  (POWREQ)  simulation  mod- 
el was  designed  to  operate  on  the  DEC-10  System  by  Dr.  H.  Zucker- 
berg  and  R.  Flanders  of  Kentron  Hawaii,  Limited,  under  contract  to 
TSC. 
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1,  PROGRAM  DISCUSSION 


1.1  INTRODUCTION 

The  Power  Requirements  Simulation  Model  (POWREQ)  is  a com- 
puter program  that  simulates  the  energy  requirements  of  a transit 
vehicle  during  its  execution  of  a given  driving  schedule.  The  user 
is  provided  the  capability  of  analyzing  the  effects  of  various 
types  of  driving  schedules  and  road  profiles  on  energy  requirements. 

POWREQ  was  designed  to  execute  on  the  DEC-10  Operating  System 
either  in  batch  mode  or  time-sharing  mode  via  remote  terminals. 

A CALCOMP  plotting  routine  is  provided  so  that  the  user,  if  de- 
sired, can  request  graphs  illustrating  the  time  variation  of  the 
important  parameters.  The  graphs  will  be  generated  off-line. 

1.2  ASSUMPTIONS  AND  INPUT  DATA 
1.2.1  Route-Control  Data 

From  a general  layout  of  the  roadway,  the  following  input  data 
are  prepared:  (1)  velocity  time  profile  and  (2)  grade  profile 

C(3)  direction  profile  may  also  be  prepared). 

The  velocity  profile  of  the  route  for  the  problem  submitted  was 
specified  in  the  form: 


x = f(t) 

where  x is  the  velocity  at  a particular  time  (time  measured  from  a 
fixed  origin).  The  profile  was  assumed  to  be  'piecewise  linear  and 
describable  in  terms  of  breakpoints. 

The  grade  profile  of  the  route  was  specified  as 

G = g(t) 

where  G is  the  grade  expressed  as  a percentage.  The  grade  was  also 
assumed  to  be  piecewise  linear  and  describable  in  terms  of  break- 
points . 
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1.2.2  Vehicle  Data 


This  includes  the  weight  of  a fully  loaded  vehicle,  outside 
dimensions  of  the  vehicle,  aerodynamic  drag  coefficient,  wind 
velocity  and  direction,  rolling  resistance  coefficient,  and 
where  applicable,  tire  coulomb  friction. 


1.3  COMPUTER  MODEL 

Estimation  of  Functions 


x (t) : 

Time 

variation 

of 

the 

vehicle 

po  sition 

x (t)  : 

Time 

var iation 

of 

the 

vehicle 

veloc ity 

x (t)  : 

Time 

variation 

of 

the 

vehicle 

acceleration 

g(t)  : 

Time 

variat ion 

of 

the 

grade 

By  assuming  a constant  acceleration  value  equivalent  to  a 
given  acceleration  profile,  and  given  a distance  and  velocity 
profile,  the  time  elapsed  between  any  two  consecutive  velocity 
breakpoints  can  be  written  as: 


. (Vi  ' 

(*1+1  + *i)/2 


where  t ^ , i + 1 is  the  time  elapsed  traversing  the  distance  between 
*i  and  xi  + i- 

The  acceleration  between  two  velocity  breakpoints  is  given 

by: 


x(t) 


x(ti+1)  - x(ti) 
^i  + l " ti-) 


for  tA  < t < ti+1. 
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Utilizing  the  previous  equations,  velocity  at  time  t is 
evaluated  in  terms  of  acceleration  in  the  following  manner: 


x(t) 


x(ti) + X (t) (t  - ti) 


for  t . < t . 

i l + l 


Position  x(t) 

x(t)  = x(t-At)  + x(t)At  + 1/2  x(t)At 

where  At  is  the  time  step  size  used  in  the  simulation. 

The  grade  g(t)  may  be  evaluated  in  a similar  manner. 

If  the  head  direction  of  the  vehicle  (with  respect  to  a fixed 
coordinate,  i.e..  North)  on  the  road  at  position  x is  considered 
as  a function  of  time  or  distance,  then  the  head  direction,  0(t), 
may  also  be  estimated  in  a similar  manner  at  the  grade. 


1.4  EQUATIONS  OF  MOTION 

The  total  thrust  required,  F(t),  at  any  time  (t)  has  to  bal- 
ance the  resistive  forces  of  acceleration,  air  drag,  grade,  and 
rolling  friction: 


F (t ) = Mx (t)  + .002556  Cd  Ap  [x(t)  + V Cos  (0  (t)  - 0)] 
+ Mg  [ g C t ) ] + y Mg  [1  + Cf(x(t)] 


where  M = 


Mg: 

Af : 

Cd: 

V: 

(<Kt)  - 6)  : 


for  x (t)  > 0 

Effective  Mass  of  the  Vehicle  including  inertia  of 
rotating  parts 

Gross  Weight  of  Vehicle  (lb) 

Frontal  Area  of  the  Vehicle  (ft^) 

Aerodynamic  Drag  Coefficient 
Wind  Velocity  (mph) 

Angular  Difference  between  wind  direction  and  head 
direction  of  vehicle 
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y:  Rolling  Friction  Coefficient 

C£:  Coulomb  Friction  Coefficient 

The  horsepower  is  given  by: 

hp(t)  = [F  (t)x(t)  ]/375  . 

The  corresponding  power  in  kilowatts  is  given  by: 
kW(t)  = [hp(t)]  . 746. 

1.5  OVERVIEW 

The  computer  program  was  designed  for  the  case  where  the  given 
input  was  in  the  form  of  velocity-time  profile,  grade  time  profile, 
gross  weight,  frontal  area,  drag  coefficient,  and  rolling  coef- 
f ic ient . 

The  program  can  be  readily  adapted  to  accept  the  following 
cases : 

Given  Input:  velocity  distance  profile;  grade  distance 

profile,  direction  distance  profile;  constant  acceleration- 
constant  velocity-constant  deceleration  profile;  variations 
in  drag  coefficient  due  to  multiple  vehicles  attached  together 
as  a train. 
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2.  PROGRAM  DOCUMENTATION 


GENERAL  USER  INFORMATION 

The  POWREQ  Simulation  Program  was  programmed  in  the  FORTRAN  IV 
compiler  language  for  execution  on  the  TSC  DEC-10  Operating  System 
in  either  the  batch  mode  or  time-sharing  mode.  A logic  flow  diagram 
is  illustrated  in  Figure  1. 

The  minimal  amount  of  data  required  for  any  given  simulation 
is : 

a.  Driving  Schedule  Data 

b.  Road  Profile  Data 

c.  Vehicle  Data 

1)  Gross  Weight 

2)  Vehicle  Frontal  Area 

3)  Air  Drag  Coefficient 

4)  Rolling  Resistance  Coefficient 

d.  Total  Time  of  Driving  Cycle 

POWREQ  is  designed  to  function  by  executing  a series  of  com- 
mands input  by  the  user.  Typical  commands  using  the  time-sharing 
mode  are  shown  in  Figure  2.  The  first  command  is  the  login  command 
as  required  by  the  DEC-10  system.  The  second  command  calls  the  first 
program  PROFS.  The  PROFS  program  converts  the  input  driving 
schedule  data  and  the  road  profile  data  into  arrays  for  use  in 
determining  the  power  requirements. 

The  format  of  the  input  driving  schedule  data  and  the  road  pro- 
file data  is  shown  in  Figure  3.  Additional  inputs  are  the  total 
time  span  of  the  driving  schedule  data  and  the  number  of  ordinates 
representing  the  input  date.  This  procedure  is  also  directly 
applicable  to  the  road  profile  data.  Appendix  A illustrates  an 
example  of  the  input  data  to  the  PROFS  program.  The  first  line 
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Figure  1.  Logic  Flow  Diagram  — POWREQ 
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Figure  2.  Input  Commands  for  POWREQ  Operation  (Time-Sharing 
Mode)  — Velocity-Grade-Time  Relationships 
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Figure  3.  Input  Commands  for  POWREQ  Operation  (Time -Shar ing 
Mode)  — Parametric  Data 


is  the  total  time  span  of  the  driving  schedule  in  seconds  and  the 
number  of  ordinates.  The  following  three  columns  are  the  listing 
of  the  input  data.  A listing  of  the  computer  program  is  presented 
in  Appendix  B. 

The  third  command  calls  the  PWREQ  Computer  Program  which 
utilizes  the  PROFS  arrays  to  calculate  the  instantaneous  vehicle 
resistive  forces  and  corresponding  power  requirements. 

The  format  for  the  input  data  to  PWREQ  and  the  corresponding 
values  for  the  sample  problem  are  illustrated  in  Figure  4.  A 
typical  program  listing  for  PWREQ  appears  in  Appendix  C.  A typical 
output  of  the  PWREQ  program  is  shown  in  Appendix  D. 

The  fourth  command  , if  desired,  calls  the  CHART  program.  It 
will  be  necessary  for  the  user  to  select  maximum  values  for  the 
plot  scales.  One  of  the  outputs  of  PWREQ  routed  to  the  Time-Share 
Console  will  contain  the  maximum  values  of  the  calculated  data 
(see  Figure  5) . The  user  will  round  the  values  upward  and  enter 
the  selected  values  in  the  appropriate  areas.  An  example  of  the 
calling  sequence  and  requests  for  data  insertion  is  illustrated  in 
Figure  6.  A listing  of  the  CHART  program  is  presented  in 
Appendix  E.  Figure  7 shows  a typical  plot. 
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3 000  0.  1 n 3 0 . l.o  3 0,  C 0,023  '>.01  O.SS 


* To  be  used  for  rubber-tired  vehicles 
in  the  automobile  weight  category. 

**  For  heavy-weight  vehicle  (transit  bus) 
category  the  ground  rolling  resistance 
coefficient  may  be  defined  as 

? r + 

y = .005  + 1.43  x 10'°V  * 

(V  in  mph)  . 

4. 

Subsequently  revised  to 

y = .005  + 1.25  x 10'6V2 

Figure  4.  Typical  Format  of  Input  Data  to  PWREQ 
(Sample  Problem) 
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RUERHGES  no  NOT  INCLUDE  NEGRI  I OE  UALLJES 
RUG.  THRUST = 1474. £3  LBS. 

RUG.  H.P.=  .45.58  H.P. 

RUG.  KWRTTS—  33.09  CUTS 
TOTRL  IUSTRNCE=  3.11  HI. 

RUG.  THRUST  PER  MILE-  474.70  LBS--NI 

RUG.  H.P.  PER  MILE=  14.68 

RUG.  KILOWATTS  PER  MILE=  18.94 

MAX  UEL.=  £5.08  MPH 

MAX  GRADE-  0.05  PAD 

MAX-  ACCEL . - 6.£0  MPH- SEC 

MAX  THRUS I = 7686.  LBS 

MAX  H.P. = 301.4 

MAX  K.H.-  ££4.8 

CPU  TIME:  30. 80ELRPSED  TIME:  4:53. lU 
NO  EXECUTION  ERRORS  DETECTED 

EXIT 


Figure  5.  PWREQ  Output  to  be  Used  as  Input  to  CHART  Program 
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Figure  6.  Instruction  Sequence  for  CHART  Program 
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Figure  7.  Typical  Plot  Generated  by  CHART  Program  (Sample  Problem) 


3.  PROGRAM  OVERVIEW 


The  PROFS,  PWREQ,  and  CHART  programs  are  stored  on  a disk  file. 
Any  change  to  the  programs  can  be  made  using  the  TECO  utility  of 
the  DEC-10  (see  appropriate  DEC-10  Operating  System  Manual). 

The  data  files  for  the  sample  example  are  also  stored  on  the 
disk  file.  These  can  easily  be  deleted  and  replaced  with  new  data 
files,  which  must  be  compatible  with  the  format  requirements  of  the 
computer  programs. 
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APPENDIX  A 

TYPICAL  FORMAT  OF  INPUT  DATA 
TO  PROFS 

(sample  problem) 
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(A) 

(B) 

(C) 

NOTATION  - COLUMN  HEADINGS 

10*0.00 

2^8 .On 

0 . (1  0 

'>  \ , i ;< 

0.00 

(A) 

TIME  INCREMENT 

1 .00 

"2  1 .0;' 

0.00 

(B) 

VELOCITY  INCREMENT 

i .00 

21  .O'* 

0.00 

(C) 

GRADE  INCREMENT 

3 .00 

20. 60 

0.0  0 

4.00 

20,41? 

o.oo 

S.00 

20.  O-i 

0.00 

6.00 

2 o.OO 

o.oo 

7.00 

20. 0." 

O.oo 

9,00 

20.oi' 

0.00 

9.0  0 

6 ,0>) 

0.0  0 

1 0.00 

0 , Oil 

0,00 

11.00 

0.0c 

l-.OO 

12,00 

0.00 

O.oO 

1 3.00 

16.00 

O.oo 

14.00 

20.0'' 

(1,00 

ts.oo 

21  .0.) 

0 . 0 0 

I6.00 

2 J .Oo 

0.00 

17.00 

O.Oo 

o.oo 

19,00 

0.00 

0,00 

19.00 

o . o <: 

0.00 

20,00 

0 . 0.) 

0.00 

21.00 

1.4.00 

0.00 

22,00 

0 ,00 

0 , -.)  0 

23.00 

0 . i) 

0.00 

2 4,00 

n.!)o 

C .00 

25.00 

4 ,0-J 

0.00 

26.00 

11,00 

0,00 

. 

27.00 

15.00 

0.00 

28.00 

20.00 

0.00 

29.00 

20,00 

0.00 

30,00 

20.01- 

0,00 

31.00 

20.  OC 

0.00 

32.00 

2 0.00 

0,00 

3 3.00 

20.o.j 

0.00 

34,00 

20.00 

0,00 

35.00 

20.00 

0.00 

36,  00 

20. Os> 

0,00 

37.00 

2C-.0O 

0,00 

39,00 

20.00 

0,00 

33.00 

20.  OD 

0,00 

40,00 

0.0!) 

0.00 

41.00 

'< . 0 ’> 

0.00 

4 2,00 

0.00 

0,00 

43.00 

0.00 

0,00 

44,00 

o.oo 

0,0  0 

45.00 

2.00 

0.00 

46,00 

10.0-1 

0,00 

47.00 

15.0-j 

0,0  0 

4*  ,00 

17,00 

0.00 

49.00 

20.00 

0.00 

50,00 

20,00 

0,00 

51  .00 

20.00 

0.00 

52,00 

20.O0 

0, 00 

53.CO 

0.00 

0,00 

54,00 

0.0  0 

0.00 

55.00 

0.00 

0.00 

56,00' 

0,00 

0,00 

57.00 

2.00 

0.0  0 

5 9 L00 

11.90  . 

0,00 
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(A) 

59.00 

59.00 

60.00 

61.00 

62.00 

63.00 

64.00 

65.00 

66.00 

67  j 00 

60.00 

69.00 

70.00 

72.00 
7 3 . 0 0_ 

74.00 

75.00 
76. on 

77.00 

78.00 
79,  on 

80.00 

PI  .00 

82.00 

03.00 

84.00 
85. On 

86.00 

07.00 

88.00 

89.07 

90.00 

91.00 

92.00 

93.00 

94.00 

95.00 

96.00 

97.00 

98.00 

99.00 

100.00 

101.00 

I02.no 

103.00 

104.00 

105.00 
10ft.  (to 

107.00 
108 .on 

109.00 
1 10. on 

111.00 

112.00 

113.00 

114.00 

115.00 

116.00 

117.00 

110.00 

119.no 


(B) 

10.00 

8.00 

0.00 

0.00 

0,00 

0.00 

o.oo 

3.00 
L0,oo 

15.00 

20.00 

21.00 

21  ,00 

21.00 

22*00 

24.00 

10.00 
0.00 
0,00 
0.00 
0,00 

10.00' 

16.00 
17. on 

20,00 
24.no 
ft  ,00 
0.00 
0,00 

8.00 

14.00 

20.00 

20,no 

20. OC 
2(1,00 

20,00 

20,00 
2(’.0o 
0.00 
'•  . 01! 
0.00 

3 . 0 v) 

1 ? . n<j 

22.00 
?7. on 
22.no 

22.  no 

4 .00 
0,00 
0.0  0 

10.00 
15.0C 
21  ,00 

23. no 

2 3.0.. 
2 3.00 

0.00 
0.00 
0.00 
0.00 
3 , no 


(C) 
0.00 
O.oo 
0,00 
O.oo 
0.00 
0.00 
0,0  0 
0.00 
0,00 
0.00 
0,00 
0.00 
0,00 
o.oo 
0,00 
0.00 
0,00 
0.00 
o.oo 
0.00 
0,00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0,00 
0.00 
o.co 
0.00 
0.00 
o.oo 
<’.00 
0.00 
o.oo 
0,00 
O.oo 
0 . 0 0 
0.00 
0.00 
0.00 
0 .0 0 
0.00 
<',ro 
o.oo 
0.00 
0,00 
o.oo 
0.00 
0.00 
O.oo 
o.oo 
0,00 
0,00 
0.00 
0.00 
o.oo 


NOTATION  - COLUMN  HEADINGS 

(A)  TIME  INCREMENT 

(B)  VELOCITY  INCREMENT 

- CC1  GRADE  INCREMENT 
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(A) 

(B) 

(C) 

120.00 

7.00 

o.oo 

NOTATION  - COLUMN  HEADINGS 

121.00 

11.00 

0.00 

122,00 

14,00 

0,00 

(A) 

TIME  INCREMENT 

123.00 

16.00 

0.00 

(B) 

VELOCITY ' Increment 

124.00 

16,00 

0,00 

(C) 

GRADE  INCREMENT 

125.00 

16.00 

0.00 

126.00 

9,00 

0,00 

127.00 

4.00 

o.oo 

128.00 

0 , Oo 

o.oo 

129.00 

o.on 

0.0  0 

130.00 

0 ,0U 

0,00 

131.00 

0,00 

0,00 

132,00 

0 , On 

0,0  0 

133.00 

0.00 

0 , C 0 

134,00 

1 .00 

0,00 

135.00 

1 1 . 0 (' 

0.0  0 

136,00 

12,00 

0 , 00 

137,00 

l 1 .0(1 

0,0  0 

138 ,00 

9.00 

0,00 

139.00 

0.00 

o.oo 

1 40,00 

9 , on 

0,00 

141  .CO 

4 .Oil 

0.00 

142,00 

0.00 

0 , uO 

143.00 

0 , On 

0.0  0 

1 44, CO 

0,00 

0,00 

145.00 

3.00 

u.00 

146.00 

3,0  0 

0,00 

147. CO 

5.00 

0.00 

140,00 

0 , O'' 

0,00 

149,00 

0.00 

O.oo 

150.00 

0.00 

0,00 

151.00 

7.00 

0.00 

152.00 

2.00 

0,00 

153.00 

7.00 

0.0  0 

154,00 

7.00 

0,00 

155.00 

7,00 

0,00 

156,00 

12,00 

0,00 

157.00 

1 2. On 

0.00 

158,00 

12,00 

0,00 

159.00 

12.00 

0.00 

160,00 

14,00 

0.00 

161.00 

13.00 

0.00 

162.00 

13,00 

0,00 

163.00 

12.00 

o.oo 

164,04 

3,  00 

0.00 

165.00 

0,00 

0.00 

166,00 

0,40 

0,00 

167,00 

5.00 

0.00 

168,00 

9,  0 0 

0,05 

169.00 

9,00 

0,05 

170.00 

9.00 

0.05 

171.00 

9.00 

0.05 

172,00 

_ ?,44_  _ 

0 ,0_5 

173.00 

9.00 

0.05 

171.00 

,44.  _ 

_0,0_5 

175.00 

9.00 

0.05 

_L76,0lQ_. 

9.00 

0.05 

177.00 

0.00 

0,00 

178^,00 

Q,  QO 

P9.00 

3,00 

0,00 

_iM»m 

.12,00 

O.OO- 
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NOTATION  - COLUMN  HEADINGS 


(A) 

(B) 

(C) 

191  . r o 

1 5 . 0 0 

0,00 

1 87.no 

16.00 

0.00 

193.00 

17.00 

0.00 

1«  4. no 

21  .00 

0.00 

lPS.no 

72.00 

0.05 

1 9 6 . on 

7 7.0  » 

0.05 

lP7.cn 

2 / .00 

0.05 

1 P 9 . o o 

27.0c 

9.05 

lP9.cn 

9.00 

0.06 

lQ0.no 

9 . O'' 

0.05 

191.00 

19,00 

0.00 

192.00 

19.0c 

0.00 

193.00 

7 7.0  0 

0,0  0 

194.00 

2 2.0  ; 

0,00 

195.00 

2 2.00 

O.CO 

1 96.00 

6 . 00 

0.00 

197.00 

0 ,00 

0,00 

199,00 

o , on 

0.00 

199.00 

6 . no 

0,00 

200.00 

11.0c 

o . 00 

20 1 .on 

c.oc. 

o.oo 

202.00 

o.oo 

203.00 

0,00 

0,00 

204.PO 

0.00 

0.00 

205.00 

0 , 0(1 

O.CO 

206.00 

0.09 

0.00 

207,00 

^.00 

0.00 

20P.00 

17.0.1 

O.CO 

209.00 

20.00 

O.CO 

210.OO 

2 3.00 

0.00 

21 l .00 

2 3.0  0 

0.00 

212.00 

7 3.no 

0.00 

213.no 

23.00 

0.00 

214,00 

0 . n 0 

0.00 

215.00 

0.00 

0.00 

216.00 

o.oo 

0.00 

217.00 

0,00 

O.CO 

219.00 

0.00 

0.00 

219.00 

0,0  0 

O.oo 

223.00 

2.0c 

0.00 

221.00 

0.00 

0,00 

222. O't 

0.00 

o.oo 

223.00 

12.00 

0.00 

224.00 

1 p .00 

o.oo 

225.00 

19.00 

0.00 

226.00 

21  .00 

o.oo 

227.oo 

71,00 

0.00 

223.00 

2 3.00 

0.00 

229.00 

21  .00 

0.00 

230.00 

16.00 

0.00 

231.00 

16,00 

0,00 

232.00 

16.00 

o . oo 

233.00 

12,00 

0.0" 

234.00 

0.0c 

0,00 

235.00 

0 , (10 

0,00 

236.00 

0.0  0 

0.00 

237.00 

0,0(j 

0,00 

23P.OO 

' 8.00 

~ 0.00 

239.00 

3,00 

0,00 

240.00 

6.00 

o.oo 

241,00 

Q,op 

0,00 

(A)  TIME  INCREMENT 

(B)  VELOCITY  INCREMENT 

(C)  GRADE  INCREMENT 
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iti.on 

(B) 

0,00 

24J.O0 

0.00 

0.00 

244,00 

ljOO 

0,00 

245,00 

9.00 

0.00 

246,00 

17,00 

o . o o 

247,00 

16.00 

0.00 

248.00 

16,00 

0,00 

249.00 

16.00 

0.00 

250.00 

0,00 

0,00 

251.00 

0,00 

0.0  0 

252,00 

0,00 

0,00 

253.00 

0.00 

0.00 

254,00 

9.0  0 

0,05 

255.00 

9.00 

0.05 

256,00 

9.0  0 

0,05 

257.00 

9.00 

0.05 

259  , ('0 

8,00 

0.05 

259.00 

8.00 

0.05 

250.00 

9,00 

0,05 

251  ,00 

12.00 

o.oo 

252,00 

1 9,00 

0,00 

263.00 

19,0" 

0 , 0 o 

264,00 

1 9.0C 

o.O" 

255.00 

19,00 

0 , 0 0 

266,00 

t 4 . Ok 

0,00 

267.00 

0 . 0 o 

0.00 

268,00 

0,00 

0,00 

269.00 

0 , 0 0 

0.00 

270.00 

3.00 

o.oo 

27  1 . iH) 

7.00 

0.0  0 

2 7 2,0'"' 

10.00 

0,00 

273.00 

n.oo 

0.00 

274,00 

.1.7,00 

0,00 

275.00 

22.00 

o.oo 

276,00 

2 2.""' 

o.oo 

277.00 

2 2.0o 

O.oo 

278,00 

22.00 

0,00 

279.00 

2 2.0' 

o.oo 

230.00 

2 2,"/ 

0,00 

2*1.0" 

25.00 

0.00 

28  2.0.1 

25.00 

0,00 

293.00 

25.00 

0.00 

284.00 

2.3,00 

0,00 

295.00 

21.00 

o.oo 

2*6,00 

21  ,oo 

0,00 

287.00 

o.OO 

o.co 

2 8 8 , 0 0 

r . o o 

o.oo 

NOTATION  - COLUMN  HEADINGS 

(A)  TIME  INCREMENT  

~Tb)  VELOCITY  INCREMENT 
(C)  GRADE  INCREMENT 
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APPENDIX  B 

PROFS  COMPUTER  PROGRAM 
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C**RR  PGR  AM  TO  ("P'1  VERT  VELOC  I T I fc’S  1 *>  ODD  SEC,  SEGMENTS  TO  1 SFC  . Sfc  GMF.WTS 

C** 


c 


7 


drogpam  Pk  A DIN 

read  T iJ  GIVEN  velocity-time  AND  GRADE-TIME  profiles,'' 

FACTOR  - TrF  cost  CONVENIENT  NUMBER  OF  EQUTTIMF  SUBDIVISIONS 
OF  A GIVEN  PROFILE  WHICH  WILL  ENCOMPASS  AS  MANY  OF  Vrtf 
BREAKS  I':  THE  PFOFILE  CURVE  AS  POSSIBLE, 

TTIMF.  = TOTAL  time  SPAN  Of  THE  FROFILF. 

MMF»-'ST0k  Z(29l,3),SPFRD(54*20),GRADF(5<,20) _ 

READ  I 20 , 1 00 ) TTIME, FACTOR 
pFAC  = TT I ME /FAC  Top 
KKsTTI^F/20 
pREljsu 
P R ! ) i ) s 0 

TMT*0  _ ........ 

P E A D ( 2 0 , 100)  LFM,  VEL.OS,  ANGLE 
i y c i f i t ) 2 , 7 , s 
pRF  OsVFI.OS 


pRk  00  = A ’G1.E 
iMTsl.C 

wk  actsfac tok  ........  . . 

S no  JO  t = 1 .MI  ACT, 1 

R E A 0 ( 2 o , l 0 J ) ( Z ( I , J ) , J = 1 , 3 ) ....... 

100  FORMAT ( IX, 3F7 , 2 ) 

10  C 0 )'  T I M P r 
T=  1 

K = ' .._  

L=1 
MSI  ,<! 

N T I F r T T I V F 
DO  60  M-'al  ,MTIME,  1 
15  1 1<  r PF  AC  * M 

JR  [MV.JJ,  J 20,20#50  . ..... 

20  v lskV«J  ,0 

PRF1  rPRFO*  t C Z ( 1 , 2 ) -PPFO) /PFAC)#(«M-PFAC*(M-1 ,0)  ) . 

SPEfcD(K,L.)=PPFl 

pRf  2 = PRnn+(  (Z(  I,  3)-PR0n)/PFAC)#(M'1-PFAC#(M-l,0)  ) _ 

0RADE(K,t.)=PPI2 

IF(L-20)3o,4O,4'>  _ 

30  L = L ♦ 1 

GO  TO  60  

4 0 L=t 

K = R + 1 ...  

GO  TO  AC 

.5.0  MsF+1^0  

PPFOsZ ( I , 2 ) 

PPOO  = ZI  1*3)  ... 

T = I + 1 

GO  TO  15  : 

60  CONTIMUF 

_..  DO  110  *=1,54,1 * 

WRITE (21 , 3001 , (SPEED (K,L) ,1*1 ,20) 

300  FORMAT  Cl  X^lOflj.n _ 

110  CONTINUE 

DO  170  K=i,54tl  

WRITE (21 ,500) , (GPADEfK.L) ,L*1  ,20) 

500  FORMAT ( 1 X , 1 0F7 .3) 

170  CONTINUE 

5T0P„  

END 

Spooler  runtime  1 Seconds,  R KCS,  6 dis*  readt,  3 distc  writes^  1 paqeg 
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APPENDIX  C 

PWREQ  COMPUTER  PROGRAM 
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n n o n n n on o n n n o n n n o o ci 


c**»* 


REAL  DIST( 1 100) . ACCELt 1 100) . VFORCEC 1100) ,TtME(l  100) 

BEAL  hPPEQM  100)  .KWRFQU  100)  , SPEED  ( 1100)  .GRADE  (l  100) 

INPUT  r A t aTTfquiped  FDR  computation  of  power  REQUIREMENT, 

WIND  s WIND  SPEED  ALONG  PROFILE _JN  MPH^ 

TTI^F  = VEHICLE  TIME  TO  TRANSVERSE  PROFILE, 

VMASS  = VEHICLE  MASS  IN  LBS. 

VARF*  = VEHICLE  FRONTAL  AREA  IN  SQ.  FT, 

DM AGC  = VEHICLE  AEPODYNAMIC  DRAG  COEFFICIENT, 

hollc  = vehicle  ground  rolling  friction  coefficient. 
COLLC*  TIRE  coulomb  FRICTION  COEFFICIENT,  


mmm* 


**** 
mm  m m 


C »*** 

c--~ 
c— -- 


c*#** 

1 00 


350 

351 


OUTPUT  data  generated  by  COMPUTER  program^ __  

GRADE  = POAD  GRADE  IN  P ADI ANS  , 

A CCEL = VE HICL E ACCEL ERA T I ON  IN  MPH/SEC. 

'SPFED  = VEHICLE  SPEED  IN  MPH. 

RFORCE  = RESISTIVE  FORCE  ACTING  ON  VEHICLE  IN  LBS. 

VF-iRC^s  THRUST  rfduired  IN  LBS, 

HPRFD  = HOPSEPOWFP  REQUIRED,,  

KWREi)  = V I LOW  ATT  POWER  REQUIRED.' 

rfac  ri  INPUT'  DATA'.'  _ 

VFHIOLE  MASS, VEHICLE  FpONTAL  AREA, 

LENGTH  OF  DRIVING  CYCLF.TIME  INCREMENT*,  _ 

VJND  SPEED  ALONG  PROFILE, VEHICLE  GROUND  ROLLING  FRICTION 

OOFFF  JClFNT,TlPE_Cq_ULOMR  FR^CTION^A  IF  DRAG  COEFF. 

READ  ( 2 3 , 1 0 0 ) 'VMASS.  VARF  A,  f TIME,  DT,  WIND",  ROLLC.COUlC,  DP  AGC 


FORMAT ( 9F7 . 1 ) 

T=  TT I NF 

RFAD(2t,  350  ) (SPEEDCK1  ,K.=  1 , I ) 
PE AD ( 2 1 ,351)  (GFADE(M),k=1,1) 
fopmatcix,  ioF7".  n 
FORMAT (IX, 10F7.3) 

TFORCEsO . 0 
THPREosO.u 
TEk PF  0=  ) , o 
IVF  s<J  i 
M A X L l *i  s 4 0 


i«lRTTF(72»F5) 

95  FOR  A T ( 1 H 1 » 25 X , ?6H VEH  ICIiE  POWER  PFQU  T REV.ENTS  ) 

HR  I rE ( 22, R5) 

SR  FOR  'AT(/.4X,  UHGTVEN  DATA-) 
w R IT  E ( 7 2 » 3 7 ) VMASS, WIND 

97  FORMAT  ( / , 5X  , 2 1 HVTh'ICLF  GROSS  WE  iSHTs  , F7 . 0 , dH  LlS  , 7'X, 
#1bHVEHICLF  HEAD  WINDs, F5.1.4H  MPH) 

WPfTF  (22.9?)  VAP.FA,DRAGC 

8«  FCiRM  at  f 5X  , 2 1 H VEUI CLE  FRONTAL  AREAs , f 6 . 2 , 5H  SOFT.SX, 
♦25HVFHTCLF  DRAG  COEFF IC I ENTs , F5 . 4 ) 

WRTTF(72,RP)  POLLC , COULC 

SB  F'l'R  w A T f S X , 29  HR  01,L  I N'G  FRICTION  COEFF  IC  I FNTs  , F5 , 4 ' 

1 3X,25HT1PE  COtjL.  FP1CT.  COEFF  . s , F5 . 4 ) 

I fi  S W 5 0 
WT=TT  t he 
DO  900  si , NT,  1 
Tj  ME (i  )sM 

IF  (ML!NE«’’AXLJh)?o,  15,  15 
15  CONTI  NIJF 


N L J N F s ii 


I R f H SW  , FiJ  . 0 ) WRITE  (22,101) 
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iFfl'.'SW.GT.u)  VvPITFC22»  1 r»95 

101  FOP  ’AT  (/,?X,4HTIME,5X  , 4HVEL. , 4X  , 5HGP  APE  , 4X , 5 HD  1ST  . , 

1 3X,6HHCCEL.»3X,6HTHRUSTf4X,5HP0RSE,4X,5riKILG-) 

109  FORMAT ( i HI  ,////////,  ?X,  1HTJMF,5X.  4HVEL.  . 4X,5HGPADE,4X  ,5  HD  I ST 
1 3X,bH ACCEL, , 3X,bHTHEUST,4X,5HHORSF,4X,5HFTLO-) 
wRTTF.f  22, 1 '■>51 

105  pUR, v.  AT  M X,  5H  ( SEC  ),  4X,  5H  (MPH  ).4X,5K(  RAD  ),2X,7H(  MILES), 

1 1 X,9H(  MPH/SfcC  1 ,2X,6H(LRS.  ) , 4X,**HP0WE»»;4X,5«WATTS) 

20  CONI  IKIIE 

M I r fIFsfjJ.  I *.  E+  1 
TF Cl  NSW) 5, 5,  l(' 

5 SPEEDXsSPFEOfM 
T i'<  S W = ) 

10  CONTINUE 

SlNAVO=CRAnt'(E)*Cl  ,-(GRAPE(Nl)*#?/6,0) ... 

RFCPGf  so , Oo/556*Dp AGC  #V  AREA# ( ( SPEED  ( N ) + W I WO  ) **  2 ) ♦ 

1 POl.LC*V*  ASS*  ( 1 , 0 + C0ULC*SPEED(M  ) ) ♦ VM ASS*S T N A vn 
aCCFL(M)=SPEF.D(H)-SPFEDX 

SPEEDX=SPEEO(f  ) 

VF  OFCF  Oi ) =Rr  ORCL  + VH  ASS*  ACCEL  (1')/ 32. 17#  (22. 0/15.0) 

xforcesvforcf(N)  _ __  

IF(XIOPCF.LE.O.O)  XFOPCF=O.Q 
TfPRCEsTFOPCF +XF0RCE 
WPRPQ ( N ) = VFORCE ( N ) *SPEED ( N ) / 375 . 0 
XEPRFOsXf nPCF* SPEED (M)/. 37 5,0 
TPPR1  C!  = TRpRFG  + XHPPFQ 

KEPEu(I:)=HPREO(in /l  ,341  ..  .. 

XKI*P.EG  = XHPPEQ/1 ,341 
TKKPE'.OsTKKPf  Q + XKWPFQ 

P.lSrX  = niSTX+(  1 ,0/3600,0)*  (SPEED(N)  )*PT 
D1ST(U)=0IS7 X 

If  (SPtEP(V)  ,GT,Z SPEED)  ZSPEEO  = SPEFD  ( N ) 

Tf  fGPADF(N)  ,Gr,0.,_O)  YGRADF  = GPADE_(NJ 
iFfGRA.nfc  OO  .LT.0.0)  YGPA0E  = GRADE(N)*(-1 .0) 
TF(YGPAOF.GT,ZGPADE)  ZGpADF-sYGPADE 
IF  ( ACCEL  (M)  .GT.0.0)  YACCEL=ACCEL  ( N ) 

If  (ACCEL(N)  ,LT,0.0)  YACCEL  = ACCEL  ( N ) * f - t_ip  ) . ... 

If (Y ACCEL. GT.Z ACCEL)  ZACCEL=YACCEL 

If  ( VFORCE (N)  .GT.0.0)  Y VFnPCE  = VFQRCE  ( N ) 

I f ( VFORC  F ( N ) .LT.0,0)  YVFORCEe VFOPCE ( N ) * ( » 1 . 0 ) 
IF(YVFr)RCE,GT,ZVEORCE)  ZVFORCEsy  VFORCE. 

IF (HPREw(N) .GT.0.0)  YHPREQsHPREQ ( N ) 

Tf(HPREC(M)  , LT.0,0)  YHPREQeHPREOCN)*!-!^) 
iFnRppPO.GT.ZHPRFO)  ZHpPE0  = YRPPEQ 

IF  (KWPEQf  M ) ,GT  e 0 .0)  YKWREQsKWREQ ( N_) 

" """if (KWRFG(N)  .LT.0.0)  Y K WREQsKWREQ C N ) * ( - 1 .0) 

lF(YKWnEO_,GTJZKlr;REQ)_ZKwREQ=YKWREQ_ 

WH ITF  ( 22 , 1 Ob  ) TIME  ( N ) , SPEED  ( N)  , GRADE  ( N ),  D IsT(  N )"  , 

1 ACCFLfM  .VFORCE  (N)  .HPPEQ(N’)  .KWREQCN)  _ 

WRITE (24, 1 07)  TI ME ( N ) , SPEED (M ) , GRADE ( N ) , 

1 __A  CCEL(M)  , VFO  RC EJ  N 1 lH  P R E Q ( N ) , KWPEQ  ( N ) 

) 06  FORM  AT ( 1 X , f 5 . 0 , E 9 , 1 , F9 . 3 # F9 . 2 , 4F9 . 1 ) 

107  F 0 R M A T ( LX  , F 5 ,0 , F_9. , 1 F 9_,3, 4F9.1  Y 

900  CONTINUE 

• AVFORgg»TFORCE/TTlME  ...  

AVUP=THPREQ/TTIME 

AVK«1sTKWREQ/TTIME  

DTPMsAVFORCE/DIST (NT) 

_ DHFPMsAVHP/DIST(NT)  . 

DKWPMsAVKW/DIST(WT) 

WRITF (22, 122) 
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wpitfj  1 ,122) : 

WRITE  CS,  122") 

122  FORMAT ( 1 H l , / / , IX,  39HAVERAGES  DO  NOT  INCLUDE  NEGATIVE  VALUES) 
WRITE (22*115)  AVFORCE 

WRITEC1  ,115)  AVFORCE  _ _ 

WRITF ( 5 , 1 1 5 ) AVFORCE 

_1_15  FORMAT!/, lX,12HAVG.  THRUST»»F9.2>5H  LBS.) 

WRITE  C?2*l 16)  AVHP  ' 

WP.  ITE(j*ll6)  AVHP 

WRITE (5, 1 16)  AVHP 

116  FORMAT!/*  IX,  1QH  A VG.  JH  , P , = , F 8 A2  £ 5H  H.p.) 

WRITE (2?, 117)  AVKW 

_WRItE_£_IjL17_)_AVKW  _ 

WRITE (5, 117)  AVKW 

IP  FORMATC/*  IX*  1 2HAVG.  KWATTS=  , F7 . 2 , 5H  KWTS) 

WPITE(22,l21 ) DIST(NT) 

WPITFC1  jJ.21  ) D I ST  (NT)  _ 

WPirE(5*12~t)  DIST(NT) 

121  FUPMAT(/, lX, 15HTOTAL  D I STANCES  * F7 . 2 * 4H  MI.) 

WRITE (22*116)  DfPM 

_ _ W P I T K ( 1 ,118)  _DTPf‘  _ 

WRITE (6, 11®)  DTpM 

118  FORMAT!  / , 1 X*21  HAVG.  THFI'ST  PER  MILEs  * F9 . 2 * 7H  LBS/MI) 

WRITE (22, 1 19)  DHPPM 
WRITF(i,ll9)  PHPPM 
WRlTt (5,119)  DHPRM 

1 1 9 FCP  ■*.  A TJ  / ,J.X  *19HA  VG^  H jf^JPER  MILEs, F8. 2 )_ 

W R I f E ( 2 2 , 1 20)  ORWPM 

WRITE (1,1 20)  DKWPM  _ _ 

WRITE. (5,  12^)  DK;,PM 

120  FOR»«AT( /,  1 X,24HAVG.  KILOWATTS  PFR  MILEs,  F6. 2) 

WplTE (22,130)  ZSPEED 
W H I T I ( 1 , 1 3 0 ) ZSPEED 
WRITE (5  » 13 P)  ZSPSED 

1.30  FORMAT(/,  1X,9HMAX  VEL  . s , F 7 . 2 , 4H  MPH) 
a'RITf(22,  1 31  ) ZGRADE 
WHITF(1,131)  ZGRADE 
WRITE (5, 131)  ZGRADE 

131  FORMAT  (/,  1 X,  ICHRAX  GRADES,  F7. 2 , 4^  RAD)_ 

W R I TE ( 2 2 » 1 3 2 ) ZaCCEL" 

WRITE (1,132)  ZACCEL 
w P I T F ( s . 1 3 2)  ZACCEL 

132  FORMAT  ( / , 1 X , 1 1 UMAX  ACCEL. s,F7 . 2, 8H_  MPH/SEC  ) 

WRITF(22, 1 33)  ZVFORCF 

WPITE (1,133)  ZVFDRCE 
WRITE (5, 1 33)  ZVFORCE' 

133  FORMAT ( / , 1 X , 1 1 HM  AX  THPIlsTs  , F7 , 0 , 4H  LBS  ) 

WRI TE(22, 1 34)  ZHPREGl 

WRITE (1,1 34)  ZHPREQ 
WPITtfR, 1 34)  ZHPREO 

134  FORMAT!/, 1X.9HMAX  H.P,=,K7.1) 
v;RITF(?2,  1 35)  ZKWREQ 

W R 1 T E ( 1 , 1 3 5 ) ZKWREO 
WRITE (5,1 35)  ZKWREO 

135  s-')Rmat(/,  1X.9HMAX  K,w,=,F7.1) 

STOP 

end 
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APPENDIX  D 

TYPICAL  OUTPUT  GENERATED  BY  PWREQ 
(SAMPLE  problem) 
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vfhtcle  power  pfouirfi'ents 


GIVE  f DATA- 


VEHICLE  gross  wetght=  10000.  LBS 
VEHICLE  FprtUTAL  AREA  = 6o.63  SOFT 

rollinc  friction  coefficients. 0230 


VEHICLE  HEAD  WINDs  30,0  MPh 
VEHICLE  DRAG  COEFFICIENTS. 8509 
TIRE  COUL.  FRTCT,  COEFF.s^OIOO 


T I 'IF 

VhL. 

GRALiF. 

LUST. 

ACCEL, 

THRUST 

HORSE 

KILO- 

(SFCI 

C '•*  P H ) 

( h A 0 1 

("TI ESI 

CEPH/SEC  ) 

CLHS.  ) 

POWER 

WATTS 

t . 

’1.0 

0 , noo 

0,01 

0.0 

1211.4 

67  t8 

50.6 

2. 

7 1 . 0 

0.000 

0.01 

0,0 

1211.4 

67.8 

50,6 

J. 

21.0 

0,OQ0 

0.02 

0 , 0 

1211,4 

67,8 

5^6 

4. 

2 t . C 

0,000 

0.02 

0,0 

1211.4 

67 , 8 

5 0.6 

5. 

71.-' 

0 , Oon 

0,03 

.....  _ 9-t.O 

1211.4 

67,8 

50.6 

6. 

21  ... 

0.000 

0.03 

0,0 

1211.4 

67.8 

50,6 

7. 

71  ." 

0,000 

0,0  4 

0.0 

121  1,4 

67.8 

50,6 

8. 

20.9 

O.o-DO 

0.05 

-0,1 

1072.5 

59.8 

44,6 

9. 

2 n c 

0,000 

0,05 

1070.3 

59.4 

44.3 

10. 

20.7 

9,000 

0.06 

-0.1 

1068.2 

59.0 

44.  C 

11  . 

2 0.6 

0,00') 

0.06 

-0.1 

1066.0 

58.6 

43.7 

12. 

20.6 

0,000 

o.07 

0.0 

1202.8 

66.1 

49.3 

13. 

20.5 

0.0  00 

0.08 

-0.1 

1063.9 

58.2 

43.4 

1 4. 

20.5 

0,01)  1) 

0.0  8 

0,0 

1200.6 

65,6 

48.9 

<s. 

20.4 

0.000 

0,09 

-0.1 

1061.7 

57.8 

43.1 

16. 

70.  1 

0 .000 

0.09 

-0.1 

1059. b 

57.4 

42.8 

IT. 

20.2 

n.000 

0.10 

-0.1 

1057.4 

57,0 

42,5 

18. 

20.1 

0.000 

0.10 

-0.1 

lnS5. 3 

56.6 

42.2 

19. 

20.0 

0,000 

0.11 

-0.1 

1053.1 

56,2 

41.9 

20. 

20.0 

0.000 

0.11 

0,0 

1199.9 

63,5 

47.3 

21. 

20.0 

0.000 

0.12 

0,0 

1189.9 

63.5 

47.3 

72. 

20.0 

0,000 

0.13 

0.0 

1189.9 

63,5 

47.3 

23. 

20.0 

0.000 

0.13 

0.0 

1189.9 

63.5 

47,3 

24. 

2 0.0 

0.000 

0.14 

0.0 

1189.9 

6775" 

47.3 

25. 

20.0 

0.000 

0,14 

0.0 

1189.9 

63,5 

47,3 

26. 

20.0 

0,000 

0.15 

0,0 

1109.9 

63.5 

47.3 

27. 

20.0 

0.000 

0.15 

o.o 

1109.9 

63.5 

47,3 

28. 

20.0 

0,000 

0.16 

0.0 

1189.9 

63.5 

47,3 

29. 

20.0 

0.000 

0.16 

0,0 

1189.9 

63.5 

47.3 

30. 

7 0.0 

0,000 

0,17 

0.0 

1189.9 

63.5 

47.3 

31  . 

16.3 

0,000 

0.17 

-3.7 

-3947.8 

-171,6 

-128.0 

32. 

12.5 

0.000 

0.18 

-3.8 

-4159.7 

-138,7 

-103.4 

33. 

8.9 

0.000 

0,18 

-3.7 

-4092.0 

-96.0 

-71,6 

34. 

5.6 

0.000 

0,18 

-3.2 

-3464.6 

-51.7 

-38.6 

35. 

4.0 

0,000 

0.18 

-1  ,6 

-1303.4 

-13.9 

-10.4 

36. 

2.4 

0,000 

0,18 

-1.6 

-1 329.8 

-8,5 

-6.3 

37. 

0.9 

0.000 

0.18 

-1  .6 

-1355.5 

-2.9 

-2.2 

39. 

0.0 

0,000 

0.18 

-0,8 

-273.9 

0,0 

0,0 

39. 

o.O 

0.000 

0.18 

0,0 

820.3 

0,0 

0.0 

40. 

o.’o 

0.000 

0,18 

0,0 

320.3 

0.0 

1 

1 

0 

0 

1 
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TIME 

ve:l. 

GPADE 

DIST. 

ACCEL. 

THRUST 

HORSE 

KILO- 

(SEC) 

(MPH) 

(RAD) 

(MILES) 

(MPH/SEC) 

(LBS.) 

POWER 

WATTS 

41, 

0,0. 

0,000 

0.1 9 

0^0 

920.3 

0.0 

0,0 

42. 

0.0 

0.000 

0,19 

0.0 

920.3 

0.0 

0,0 

43. 

0,0  . 

0.000 

Q,1.9. 

0.0 

920.3 

0.0 

0.0 

44. 

0.0 

0.000 

0.19 

0.0 

920.3 

0,0 

0.0 

45, 

0_.iL 

0.000 

0.19 

0.0 

820.3 

0.0 

0.0 

46. 

4.3 

0.000 

0.19 

4.3 

6771.2 

77.6 

57.9 

47, 

8,5 

. . o.ooo  ... 

(1,19. 

. ...  4_,i_ 

6707.7 

152,0 

U3.4 

49. 

12.9 

0.000 

0.19 

4.3 

6924.8 

236,4 

176,3 

44, 

16.J 

.0,000.. 

4,2.0. 

3,5 

5899.9 

256^4  . 

191,2 

50. 

17.3 

0.000 

0.20 

1.0 

25 0 1 .0 

115,4 

86.0 

51,„ 

13.4 

0.000 

0.21 

1.1 

2660 .6 

130.5 

97.3 

52. 

19.5 

0.000 

0.21 

1.1 

2683.8 

1 39.6 

104.1 

53. 

20,1 

O.OQO 

....  0, 22 

0.6 

2HL2,7_ 

1Q7.9 

. . eg. 4 

54. 

20.4 

0.000 

0.22 

0.3 

1608.9 

87,5 

65.3 

55, 

20,7 

0,000 

.0,23 

0.3__ 

1 6 1 5 .j 

99.2 

66.5 

56. 

2 0.9 

o.ooo 

0.23 

0.2 

1482.8 

92.6 

61.6 

57, 

21,0 

0.000 

0,2  4 

0.1 

1349.2 

75.5 

56.3 

59. 

21.0 

0.000 

0.25 

0,0 

1211.4 

67.8 

50.6 

5 9, 

21.0 

0,000 

0,25 

0,0 

1 2 1 1 vl 

67.8 

5 Oj  6 

60. 

21.0 

0.000 

0.26 

o.o 

1211.4 

67.9 

50.6 

6)  . 

15,4 

0,000 

0,26 

-5.6 

-6564.7 

-269.6 

-201.0 

62. 

4.9 

0,000 

0.26 

-5.6 

-6672.4 

-174.4 

-130.0 

63. 

. 4,2 

0.000 

_0,  2 7 

-5.6 

-6771  .0 

-75.8 

-56.6 

64. 

o.o 

O.OO'1 

n.27 

-4.2 

-4924.2 

0,0 

0.0 

65. 

0.0 

0.000 

0.27 

0,0 

920.J 

0.0 

_ _0_,0  . 

66. 

0.0 

0.000 

0.27 

0.0 

8 2 O’.  3 

0.0 

0,0 

67, 

0 . 0 

0.000 

0,27 

0.0 

9 2Q_.  3 

0 ,0_ 

0.0 

68. 

0.0 

0,000 

0.27 

o.o 

820.3 

0.0 

0.0 

69,. 

O.o  . 

0.000 

. . 0^.27 

. _ . 9,0 

920.  } 

0.0 

0.0 

70. 

0 . 0 

0,000 

0,27 

0.0 

820.3 

0.0 

0.0 

71. 

0.0 

0,000 

0.27 

0,0 

820,3 

0,0 

0.0 

72. 

1 

0,000 

0.27 

1.9 

3310.7 

15.9 

11.9 

73. 

4.2 

0,000 

0.27 

.2,4. 

4170.9 

46,7 

34.8 

74. 

6 , fc 

0,000 

0.27 

2.4 

4212.0 

74.1 

55,3 

75. 

4,0 

0,000 

0,27 

2,_4 

4254.8 

l_02iJL. 



76. 

10.1 

0.000 

0.27 

1.1 

2497.0 

67.3 

50.2 

77, 

11.1 

O.OviO 

0,29 

l.P„ 

2378,9 

70,4 

.52,5  _ 

7». 

12.2 

0.000 

0.29 

1.1 

2536.5 

92.5 

61.5 

74, 

17.1 

0,000 

0.28 

-0,1  .. 

89  3_,3 

28,8 

21,5 

fio. 

9.7 

o.ooo 

0.29 

-3.4 

-3693.5 

-35.5 

-63,7 
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T I -IF. 

V 

CRAPE 

01  ST. 

ACCEL, 

THRUST 

HOPSE 

KILO- 

CSEC) 

( ’ -'DH  ) 

C P ft  0 1 

(*1TES) 

(MPH/SEC) 

(LBS, 1 

POWER 

nATTS 

81. 

6.2 

o.OOO 

0,29 

-3.5 

-3P8  1 .3 

-53,8 

-40.  i 

8 2. 

1.7 

0,000 

0,29 

-3,6 

-3R39.0 

-17.9 

-13.3 

«3. 

0.000 

0,29 

-1.7 

-1504.9 

0.0 

0.0 

84  . 

0 . 00 o 

0.29 

0 , 0 

820.3 

0.0 

0 . 0 

85. 

0 . «• 

0.0  00 

0,29 

0,0 

920 , 3 

. 

0.0 

Pb. 

o.:* 

O.om 

Tl,29 

0.0 

8 2 0.3 

0.0 

0.0 

«7. 

0.0 

0.000 

0,29 

0.0 

9 20,3 

0.0 

0.0 

99. 

o.o 

0.00  0 

0.29 

0.0 

320.3 

0.0 

o.o 

99. 

o... 

f 1 , 0 0 o 

0,29 

0.0 

920,3 

0.0 

o.o 

90. 

(i . r 

0.000 

0.29 

O 

• 

O 

9 2 0.3 

0.0 

• 0.0 

81  . 

l . 1 

o , nuO 

0,29 

l.i 

2342.1 

6.9 

5.1 

92. 

2.  1 

0.000 

0.29 

1.0 

2271.4 

12.4 

9.3 

<n. 

3.2 

0,000 

0 , 20 

l.i 

2376.2 

20.3 

15.1 

94. 

4.5 

0,000 

0,29 

1.3 

2671.4 

32.1 

2 3,9 

95. 

15  . 3 

0.000 

0,2  9 

1 .9 

3396  . i 

56.9 

42,4 

96. 

9.2 

o.OOO 

0,30 

1.9 

3556.6 

77.8 

5 3.0 

97. 

10.1 

0,000 

0.30 

1.9 

3591.2 

96.7 

72.1 

99. 

11.5 

0.000 

0.3  0 

1.4 

2933.5 

90,0 

67,1 

99. 

1 2. « 

0.00  0 

o.3  0 

1.1 

2544.2 

85.5 

63.7 

100. 

13.7 

0.000 

0.31 

1.1 

2565.5 

93.7 

69,9 

101  . 

14.7 

O.COO 

0.31 

1.0 

2448.4 

96.0 

7 1.6 

102. 

16.0 

0.00  0 

0.32 

1.3 

2984.8 

12  3,1 

91.3 

103. 

17.3 

0.000 

0.32 

1.3 

2911.3 

134.3 

100.2 

104. 

1 P . 7 

c.onn 

0.33 

1.4 

3077.2 

153.4 

114.4 

105. 

2 0.0 

0,00  0 

o.33 

1.3 

296  P .0 

158,3 

118.0 

106. 

20.  1 

0.000 

o,34 

0.0 

1188.9 

63.5 

47.3 

107. 

20.0 

0.000 

0.3  4 

0.0 

1189.9 

63,5 

4 7.3 

109. 

2 0.0 

0 .000 

0.35 

0.0 

1189.9 

63.5 

47.3 

109. 

2 0 .0 

o.OOO 

0,36 

0.0 

1189.9 

63.5 

47.3 

1 1 0. 

70.0 

0.000 

o,36 

0,0 

1199. 9 

63.5 

47.3 

HI. 

2 0. 0 

o.ooo 

0.37 

0,0 

1 1P9.9 

6 3,5 

47.3 

112. 

20.0 

0.000 

0,37 

0.0 

1189.9 

63.5 

47.3 

113. 

20.0 

0.000 

0.33 

0.0 

1189.9 

63,5 

47.3 

114. 

2 0.0 

0.000 

0.39 

0.0 

1189.9 

6 3.5 

47.3 

116. 

20.  C 

0.000 

0.39 

0.0 

1189.9 

63,5 

47.3 

116. 

20.0 

0.000 

0,39 

0.0 

1189.9 

63.5 

47,3 

117. 

70.0 

0,000 

0.40 

0.0 

1189.9 

63,5 

47.3 

119. 

70.0 

0.000 

0.41 

0.6 

1169.9 

63,5 

47.3 

119. 

2 o . o 

0.000 

0.41 

0,0 

1189.9 

63.5 

47.3 

120. 

20.0 

0,000 

0.42 

0.0 

1189.9 

63,5 

47.3 

32 


TIME 

VKL. 

GRADE 

DIST^- 

._A£CIL._. 

THRUST 

HORSE 

KILO- 

(SEC  I 

(MPH) 

(RAD) 

(MILES) 

(MPH/SEC) 

( LBS . ) 

POfcEP 

HATTS 

12J. 

20. C 

0,000 

0.42 

0,0 

1199,9 

6 3,5 

. 47  ,3 

122. 

2u.  o 

0.000 

0,43 

0.0 

1189.9 

63,5 

47.3 

123. 

20.0 

0,000 

0.43 

0,0 

1 1»9^9 

63.5 

4 7j_3 

124. 

?o.0 

0.000 

0.44 

0,0 

1199.9 

63.5 

47.3 

125,.  .. 

2 V_.  0 _ 

0.000 

0.44 

0.0 

1199.9 

63.5 

47.3 

126. 

20.0 

0,000 

0,45 

0.0 

1189.9 

63.5 

47.3 

127. 

20 , 0 

0,000 

0,46 

0.0 

1 189^9 

63.5 

47.3 

128. 

90.0 

0.000 

0 . 46 

0.0 

1199.9 

63,5 

47.3 

12?. 

20,o 

0,000 

0.47 

0,0 

1189^9 

6 3,5 

4 7j_3  . _ 

1 30. 

20.0 

0,000 

0.47 

o.o 

1169.9 

63.5 

47.3 

131, 

20.0 

o.ooo 

0^48 

0.0 

1189.9 

63.5 

47.3 

132. 

20.0 

0.100 

0,4  8 

0.0 

1169.9 

63.5 

47.3 

133. 

?<’>.< 

0,000 

. 0.49 

0,0 

1 J 89,9 

63,5 

.♦7al._  _ 

13  4, 

20.o 

0.000 

0,49 

0.0 

11«9.9 

63.5 

47.3 

135. 

2 1 , o 

0,000 

0.5V 

0,0 

1 1 B 9, 9 

6 3_,5 

4 7,3 

136. 

2C.1 

0.000 

0.51 

o.o 

1189.9 

63,5 

47.3 

13.7, 

90,  o 

0.000 

0,51 

0.0 

1189.9 

63.5 

...  47^3 

139. 

20.0 

0.000 

0.5  2 

0.0 

1160.9 

63.5 

47.3 

139. 

20. r 

0 , 000 

0.52 

0,0 

1189.9 

63,5 

. 47,3  . . 

140. 

2 0 # «0 

o.ooo 

0.53 

0,0 

1199.9 

63.5 

47.3 

141. 

20.'J 

0,000 

0.53 

0,0 

1199.9 

63,5 

87,3. 

142. 

20.0 

0,000 

0.54 

0.0 

1189.9 

63,5 

47.3 

143. 

2 0,0 

0,000 

0,54 

0,0 

1189,9 

63,5 

47.3 

144. 

20.0 

0,000 

0.55 

0.0 

1189.9 

63.5 

47.3 

145. 

20,0 

0,000 

0,56 

0.0 

1189.9 

6 3,5 

47,3 

1 46. 

20.0 

1,000 

0.56 

0.0 

1199.9 

63.5 

47.3 

147. 

!►>.«> 

0,000 

0.57 

-4,0 

-4364.2 

-186,2 

-138.9 

148. 

10.7 

1.000 

0.57 

-5.3 

-6245.4 

-178.2 

-132.9 

149. 

5.3 

1,000 

0.57 

. “5*4 

-6478.8 

-91,6 

-68.3 

150. 

0 . 0 

0.000 

0.57 

-5.3 

-6428.7 

(*,0 

0,0 

151. 

o , n 

0,000 

0.57 

0.0 

820,  3 

0,0 

0.0 

152. 

0.0 

0,000 

0.57 

0.0 

820.3 

0 , 0 

0.0 

153. 

0." 

o.ooo 

0.57 

0,0 

820.3 

0.0 

0.0 

154. 

O.o 

O.1O0 

0.57 

0.0 

8 20.3 

0.0 

0.0 

155. 

0,0 

O.O00 

0.57 

8 20.3 

0.0 

0 . ') 

156. 

O.o 

0,000 

0.57 

".0 

620.3 

0,0 

0 . 0 

157. 

0 . 0 

0.000 

0.57 

0,0 

8 20.3 

0.0 

0,0 

158. 

0.0 

0,000 

0.57 

0.0 

820.3 

0.0 

0.0 

159. 

0.0 

O.OoO 

0.57 

0.1 

820,3 

0,0 

0,0 

160. 

0 . 0 

0.000 

0.57 

0.0 

820.3 

o.o 

0.1 
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TIME 

VEL. 

GRADE 

DIST. 

ACCEL. 

THRUST 

HORSE 

KILO- 

(SEC) 

(MPH) 

(RAD) 

(MILES) 

(MPH/SEC) 

(LBS.) 

POWER 

WATTS 

161 . 

0.0 

0.000 

0,57 

0.0 

820.3 

0.0 

0.0 

162. 

0.0 

0,000 

0.57 

0.0 

820.3 

0,0 

0,0 

163. 

o.o 

0,000 

0.57 

0.0 

820.3 

0.0 

0.0 

164. 

0.0 

0,000 

0.5  7 

0.0 

820.3 

0,0 

0.0 

165. 

0.0 

0.000 

0.5  7 

0.0 

820.3 

0.0 

0,0 

166. 

0.5 

0.000 

0.57 

0.5 

1512.0 

2.0 

1.5 

167. 

1.1 

0,000 

. 0.57 

0.6 

1658.2 

4.9 

3*6 

168. 

1.6 

0,000 

0.57 

0.5 

1529.5 

6.5 

4.9 

169. 

2.5 

0,000 

0^57 

0,9 

2o9 1 . 1 

i-lj.9 

• 10.4 

170. 

4.1 

0,000 

0.57 

2.2 

3905.8  - 

49,0 

36,5 

171  . 

5 .8 

0.000 

0.57 

2.1 

3905.2 

69.0 

51,5 

172. 

8.9 

0.000 

0,58 

2.1 

3842.7 

91,2 

68,0 

173. 

10,7 

o.ooo 

0.58 

. I,?. 

3465.6 

98.9 

73.7 

174. 

12.0 

0.000 

0.58 

1.1 

2906.2 

89.8 

67.0 

175. 

13.3 

0,000 

0,59 

1.3 

2831.2 

100,4 

74.9 

176. 

14.7 

0,000 

n.59 

1.4 

2995.5 

117.4 

87.6 

177. 

15.4 

0.000 

0,60 

0.7 

2052.1 

84.3 

62.8 

179. 

15.9 

0 . 0 0 0 

0.6  0 

0.5 

1 786  . b 

75,8 

56.6 

179. 

16.5 

0.000 

0,60 

0.6 

1937.5 

85,3 

6 3,6 

1"0. 

17.0 

0,000 

0.61 

0.5 

1811.0 

82.1 

61.2 

131  . 

17.9 

0.000 

0.61 

0.9 

2237.0 

106.2 

79.2 

182. 

16.6 

O.000 

0.62 

6.8 

2254.5 

111,8 

83.4 

183. 

19.4 

o.ooo 

0.62 

0.8 

2271.3 

117.5 

87.6 

184. 

20 . 0 

n , ooo 

0.63 

0,6 

2010.6 

ior.2 

80.0 

185. 

20.0 

0.000 

0.64 

o.O 

1189.9 

63.5 

47.3 

186. 

20.0 

0.000 

0.64 

6.0 

1189. y 

63.5 

47.3 

137. 

7 0.0 

0.000 

0,65 

0.0 

1189.9 

63.5 

47.3 

188. 

2 0.0 

O.OoO 

0.65 

0,0 

1199.9 

63,5 

47.3 

189, 

20.0 

o.ooo 

0.66 

0.0 

1189.9 

63.5 

47.3 

190. 

29.0 

0.000 

9.66 

0.0 

1189.9 

63,5 

47.3 

191. 

2 0 . o 

0,000 

0,67 

0.0 

1 199.9 

63.5 

47.3 

192. 

20.  o 

0.000 

0.6  7 

c.o 

1169.9 

61,5 

47.3 

193. 

20.0 

0 .000 

0.68 

0,0 

1189.9 

63.5 

47.3 

194. 

2<).o 

" , 0 0 0 

0.69 

0,0 

1199.9 

63.5 

47.3 

195. 

20.o 

0,000 

0.69 

0.0 

1109.9 

63.5 

47.3 

196. 

14".  7 

O.OOO 

0.76 

-5.3 

-6168.3 

-241.8 

-180.3 

197. 

O' 

0,000 

0,70 

-5.4 

-6408.0 

-158.9 

-118.5 

199. 

4.0 

0.000 

0 , 7 0 

-5.3 

-6364.0 

-67.9 

-50,6 

199. 

0.0 

o.ooo 

0.70 

-4.0 

-4650.6 

0,0 

0.0 

200  . 

0.0 

0.000 

0.70 

0.0 

8 20.3 

6.0 

0.0 
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THE 

VKL. 

spate 

DIST, 

ACCEL, 

T6R-JST  • 

horse 

KILO- 

CSFC) 

(MP4) 

(HAD  1 

(MJLFS) 

(mph/SEC) 

(LBS. ) 

POWER 

WATTS 

201, 

n.o 

0,000 

0,70 

0,0 

820,3 

0,0 

0,0 

202. 

O.o 

0.000 

0,70 

0,0 

9 20.3 

o.o 

0,0 

203, 

0.0 

0,000 

0.70 

0,0 

820,3 

. 0,0. 

<L,0 

204. 

0.0 

0.000 

0.7  0 

0.0 

820.  3 

0.0 

0,0 

205, 

c.c- 

0,00  0 

n.70. 

0,0 

820.3 

0,0 

0.0 

206. 

0.0 

6.000 

0.70 

o.o 

820.3 

0.0 

0.0 

207. 

0 . f 

0,000 

0.70 

0,0 

820,  3 

Q,0  _ 

0,0 

208. 

0.0 

0.000 

0,7c 

0.0 

820.3 

0.0 

0.0 

209, 

0,0 

0,000 

0.7  0 

0.0 

820.3 

o.o 

.0.0 

210. 

0.0 

0.000 

0.70 

0,0 

820.3 

o.c 

0.0 

211. 

C,5„_ 

0.000 

0.70 

. 0.5 

1512.0 

2.0 

1.5 

212. 

1.1 

o.ooo 

0.70 

0.6 

1658.2 

4.9 

3.6 

213, 

us 

0,000 

0.70 

_ 0*5  _ 

1529,5 

6,5 

214. 

2.o 

o.ooo 

0.7o 

1.0 

2229.5 

15.5 

11.5 

215, 

5,0 

0,000 

0,70 

2,4  . 

4 1 6 4 f 4 

55,8 

41.6  . 

216. 

7.4 

0.000 

0.70 

2.4 

4226.1 

83.4 

62.2 

217, 

.9,9  __ 

?,.Q00__ 

... . .0,1L 

2-tA 

4269.5 

111.6 

83.2 

218. 

10.9 

o.ooo 

0.71 

1.1 

2511.9 

73.0 

54,4 

219. 

19.,* 

0,000 

0,71 

-0._3_. 

591^4 

16,7 

12.5 

220. 

10.1 

0.000 

0,72 

-0.3 

585.9 

16,1 

12.0 

221, 

1 0,  1 

0,000 

0,72 

_ -0,2. 

718,9 

19,_4 

1 4j4. 

222. 

9.6 

0.000 

".72 

-0.5 

299.4 

7.7 

5.7 

223. 

0.000 

0,  72 

-o,5 

290.2 

7.0 

5.3 

224. 

8.5 

0,000 

0.73 

-0,6 

142.6 

3.2 

2.4 

225. 

8.0 

0,000 

0.7  3_ 

”P_,5 

270.4 

5j_8  .. 

4j_3 

226. 

5.9 

o.ooo 

0.73 

-2.1 

-1955.0 

-30,8 

-22.9 

22,7. 

.3,7 

0.000 

0.73 

-2,2 

-2129.1 

-21.0 

-15.7 

228  . 

1 .6 

0,000 

0.73 

-2.1 

-2026 . o 

-8.6 

-6.4 

229^ 

o.O 

0.000 

0.73 

-1.6 

-1368.1 

0.0 

0.0 

230. 

o.o 

0.000 

0,73 

0,0 

620.3 

0.0 

0.0 

231, 

0,0 

0,000 

0.7  3 

0.0 

820,3 

0.0 

0,0 

232. 

0.0 

0,000 

0.73 

0,0 

820.3 

0,0 

0,0 

233, 

0,0 

0,00° 

n.73 

0.0 

820.3 

0.0 

0.0 

234, 

0.0 

0.000 

0.73 

0.0 

820.3 

0,0 

0.0 

2 35j_ 

0.0 

0.000 

0.73 

0.0 

820.3 

0.0 

0.0 

236. 

0.0 

0,000 

0.73 

0.0 

820.3 

0.0 

0,0 

237, 

0,0 

0,000 

0.73 

0.0 

820.3 

0.0 

0,0 

238  . 

0.0 

0,000 

0.73 

0.0 

820.3 

0,0 

0.0 

239, 

0,0 

0,000 

0,73. 

0.0 

820.3 

0.0 

0.0 

240. 

0.0 

0,000 

0.73 

o 

• 

0 

! 

1 
1 

820.3 

0,0 

0,0 
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T I "F 

Vt-I* , 

CrADE 

0 1 ST , 

ACCEL , 

THRUST 

HORSE 

KILO- 

( SEC  1 

(•‘•'PHI 

f RAD) 

( w I LE? ) 

(MpH/St’C) 

( LBS.  ) 

POKER 

WATTS 

241. 

0.0 

o.orn 

0.7  3 

0.0 

320.3 

0.0 

0,0 

242. 

0 . 0 

o .000 

9.73 

0.0 

8 20.3 

0.0 

0,0 

243. 

0 , (.- 

0,000 

0.73 

0.0 

820,3 

0.0 

0.0 

244  . 

0.2 

9,000 

0.7  3 

0,2 

1097.0 

0.6 

0.4 

245. 

1 . 1 

o,oou 

0,73 

0,8 

1930.2 

5,1 

3.8 

246. 

1.0 

0.000 

0.73 

0,8 

1943.0 

7.3 

7.0 

247  . 

2.6 

0,000 

0.73 

0.8 

195b,0 

13.6 

10.1 

249. 

3.9 

O.Oo  0 

0.7  3 

1.3 

2661  . 3 

27.7 

2 0.6 

249. 

5. a 

0,000 

0,74 

1.9 

3514.3 

54,4 

4 0.5 

250. 

7.7 

0,000 

0.74 

1.4 

3547.6 

72.8 

54.3 

251  . 

9.5 

0,000 

0,74 

1.8 

3443.3 

87.2 

. 65,0 

252. 

11.0 

0.000 

0.74 

1.5 

3060.9 

89.8 

b7 .0 

25  3. 

12.3 

0.000 

0.75 

1.3 

2812,0 

92,2 

68,8 

25  1. 

13.7 

0.000 

0.7? 

1.4 

2975.0 

108.7 

8 1.1 

255  . 

15.0 

0.000 

0.75 

1.3 

2R64.7 

114,6 

86.4 

256. 

16.3 

0.000 

0.7  6 

1.3 

2490.9 

125.7 

93.7 

257  . 

17.7 

0.000 

0.76 

1.4 

3056.3 

144.3 

107.6 

259. 

19.0 

0.000 

0.77 

1.3 

2946.7 

149.3 

111.3 

259. 

20.1 

0.000 

0.77 

1.1 

2696.6 

144,5 

107,8 

260. 

2o . 3 

0,00° 

0.7  0 

0.2 

1469.9 

79.6 

59.3 

261 . 

2 •■>.6 

0.000 

0.79 

0.3 

1613.1 

8«.b 

6 6, 1 

262  . 

20.9 

o . noo 

0.7  9 

0.3 

1619.6 

90.3 

67 , 3 

263  . 

21.0 

0,000 

0.00 

o.l 

1348.2 

75.5 

56.3 

261. 

21.0 

O.OOC 

0.90 

0.0 

1211.4 

67.8 

50,6 

265. 

2l.>; 

0.000 

0.8  1 

o.O 

1211.4 

67.8 

50,6 

26b. 

21.0 

0.000 

0.82 

0.0 

1211.4 

67.8 

50.6 

267. 

21  .n 

0,000 

0.8  2 

0.0 

1211.4 

67.8 

5 0.6 

269  . 

21.0 

0 .000 

0.83 

0.0 

121 J .4 

67.8 

50.6 

269 . 

21.0 

0,000 

0.83 

0.0 

1211.4 

67 , 8 

5 0,6 

270. 

21.0 

0,000 

0,84 

0.0 

1211.4 

67,9 

50.6 

271  . 

21  . 3 

0,000 

0.0  4 

0.3 

1628.3 

92,5 

69.0 

272  . 

21.5 

o.ooo 

n.85 

0.2 

1495.8 

85.8 

64.0 

273  . 

21.9 

o . ono 

0.  Pb 

0.3 

1639.2 

05.3 

71,1 

271. 

22.1 

0.000 

0.06 

0.3 

1645.8 

97.0 

72.3 

275  . 

22.7 

0.000 

0,87 

0.6 

2069.3 

125.3 

93.4 

276. 

23.2 

0,000 

0.88 

0.5 

1943.7 

120.2 

89.7 

277  . 

23.7 

0.000 

0,88 

0.5 

1954.9 

123,5 

92.1 

278  . 

22.1 

0.000 

0.89 

-1.6 

-952.9 

-56.2 

-41,9 

279  . 

19.4 

o.ood 

0.89 

-3.7 

-3904.5 

-191.6 

-142.9 

280. 

14.7 

0.000 

0.90 

-3.7 

-3979.9 

-156.0 

-116.3 
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TIME 

VEL. 

grade 

dista 

ACCEL. 

thrust 

HORSE 

KILO- 

(SEC) 

(MPH) 

(PAD) 

(MILES)  (MFH/SEC) 

(LBS.  ) 

POWER 

watts 

281 . 

10,9 

o.ooo 

0,90 

-3,8 

-4190,0 

-121.8 

-90,8 

282. 

9.b 

0,000 

0.90 

-1.3 

-794.8 

-20,3 

-15.2 

283. 

9.1 

0.000 

0.91 

..-0*5 

290^2 

7 ■ 0 

5*3__ 

284. 

8.5 

0,000 

0,91 

-0.6 

1 42. b 

3.2 

2.4 

-2«5* 

_ . 0*0- 

_ 0*_000 

..  _ . 9J_ 

...  -0*5 

270.4 

5*8 

4*3  . - 

28ft. 

5.9 

o.ooo 

0.91 

-2,1 

-1955.0 

-30.8 

-22.9 

287, 

3.7 

0,000 

0,91 

-2,2 

-2129,1 

-2 1_,0 

. -15,7 

288  . 

1 .6 

0.000 

0.91 

-2.1 

-2026. b 

-8.6 

-6,4 

289, 

0,0 

o.noO 

0.91 

-1.6 

-1360.1 

0_*0 

. 0,0 

290. 

0.0 

0,000 

0.91 

0,0 

920.3 

0.0 

0,0 

291, 

_0.,0 

0.000 

0.91 

0.0 

820,3 

0.0 

0.0 

292. 

" . 0 

0,000 

0.91 

0.0 

820.3 

0.0 

0.0 

293. 

0.0 

0,000 

0.9J 

0.0 

8 20.3 

0*0 

294. 

0.0 

0.000 

0.91 

0,0 

920.3 

O.o 

0.0 

295, 

0.0 

0,000 

0,91 

0,0 

9 20.3 

0,0 

0*0 

296. 

o.c 

0 . 000 

0.91 

0.0 

820.3 

0.0 

0.0 

297. 

2,0 

0,000 

o,91 

2,0 

3557^.5 

- . 1?,1 

1 4*3  

290  . 

4.7 

0,000 

0.9  2 

2.7 

4599.6 

57,5 

42.9 

299. 

7.3 

0 , OuO 

0,9  2 

2,6 

4497,9 

87,6 

65.3 

300. 

10.0 

0,000 

0.92 

2.7 

4653.5 

124,5 

93.1 

301  , 

1 1.6 

0,000 

0.92 

1 ,6 

3209.9 

99,3 

7 4.0 

302. 

13.2 

O.OuO 

0.93 

1.6 

3239.6 

114.0 

85.0 

303  . 

1 4,3 

o,coo 

o,93 

Jj.6 

3271,0 

129.1 

96.3 

304. 

16.1 

0,600 

0,94 

1.3 

2986.0 

123.9 

92.4 

305. 

16.3 

0,000 

0,94 

0,2 

138*. 3 

60.3 

44.9 

306. 

J t>  . 6 

0,000 

0,9  J 

0.3 

1529.2 

67,7 

50.5 

307  , 

16.o 

0,000 

0.95 

0.3 

1535.4 

69,2 

51  .6 

308  . 

17.1 

0.000 

0.95 

,0.5 

1519.2 

84.4 

62.9 

309. 

19.3 

0,000 

0,06 

0,8 

2246,1 

1C9,C 

..  9J  1.3  . 

310. 

1 9 . u 

0,000 

0.96 

0.9 

2362.9 

114,7 

85.5 

311  . 

19.5 

0,000 

0,97 

0 , 8 

2279,8 

120,4 

89,8 

312. 

?0.9 

0,000 

0.°ri 

1.0 

2574.0 

142.0 

106,5 

313, 

21.9 

0,000 

0,9  9 

1.1 

2735.b 

159,8 

119,1 

314. 

72.0 

0.0  00 

0.99 

1.0 

262".  9 

160,0 

119,3 

315. 

2 4,0 

0,000 

0,99 

1.1- 

2782,2 

17  8,1 

132.8 

316, 

19.2 

0 . o U f’ 

1 .00 

-4,8 

-5393.2 

-276.1 

-205,9 

317, 

14.1 

0 , ooo 

1 ,00 

-4.8 

-5490.4 

-210,8 

-157,7 

318. 

9.6 

0,000 

1 .01 

-4.8 

-5581.9 

-142.9 

-106,6 

319. 

5.6 

n , OoO 

1.01 

-4,0 

-4558.8 

-60 . 1 

-50.8 

320. 

4.0 

0,000 

1 .01 

-1  .6 

-1  303.4 

-13.9 

-10,4 
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TIMS 

VKL , 

GPAO.E 

DIST. 

ACCEL. 

THRUST 

HOPSE 

KILO- 

(SEC  ) 

( *PH) 

(PAD) 

(MILES) 

(MPH/SEC) 

(LBS.) 

POWEP 

WATTS 

321  . 

2.4 

0,000 

1,01 

-1  .6 

-1329.8 

-8.5 

-6.3 

322  . 

0.? 

(1 . 000 

1.01 

-1.6 

-1355.5 

-2.9 

-2.2 

32  3 . 

0.0 

0,000 

1.01 

-C.8 

-273,9 

OjO 

0.0 

324  . 

o.O 

0.000 

1.01 

0.0 

920. 3 

c.o 

0.0 

325  . 

0.0 

0 , 0QO 

1.01. 

o,o_ 

8 20.3 

0.0 

0,0 

326  . 

0.  J 

0.000 

1.01 

0.0 

820.3 

c.o 

0.0 

327  . 

1.6 

0,000 

1 ,01 

1,6 

3034.0 

12,9 

9.7 

3?*. 

3.7 

0.000 

1.01 

2.1 

3752.2 

37.0 

27.6 

329  . 

5.9 

0.000 

1,01 

2.2 

3926.3 

61.8 

'46,1 

330, 

9.9 

0.000 

1 .02 

2.1 

382ft. 5 

81  .6 

60,9 

331  . 

9.6 

0,000 

1 j_0  2 

1 .6 

3 1 7 1 .6 

. .8  Ll_2 

60.5 

332  . 

11.2 

0 .000 

1.02 

1 .6 

3201 .4 

95.6 

71.3 

3 33  . 

12.a 

0,000 

1,03 

1.6 

3231,9 

110.3 

82.3 

334. 

14.3 

0.000 

1.03 

1.6 

3263.1 

125.3 

93.4 

335. 

16.0 

0.000 

1.03 

1.6 

3295.1 

140.6 

104.8 

3 36  . 

17.6 

0,000 

1.04 

1.6 

3327.8 

156.2 

1 16.5 

3 3 7 . 

19.2 

0.000 

1.04 

1.6 

3361.3 

172.1 

128.3 

33a. 

20.0 

0.000 

1.05 

0.8 

2284.1 

121,9 

90.8 

339. 

20.0 

0,000 

1.05 

0.0 

1189.9 

63.5 

47.3 

340. 

20.0 

0.000 

1.06 

0.0 

1199.9 

63,5 

47.3 

341  . 

70.  v; 

0,000 

1 .07 

0.0 

1169.9 

63.5 

47.3 

3 4 2 . 

2 0.0 

0.000 

1.07 

0.0 

1189.9 

63,5 

47.3 

343  . 

20.0 

0,000 

1.08 

0.0 

1189.9 

63,5 

47.3 

34*. 

2 0 . f> 

0.000 

1 .08 

0.0 

1189.9 

63,5 

47.3 

345  . 

20.0 

0.000 

1 .09 

0.0 

1189.9 

63,5 

47.3 

346  . 

20.0 

0,000 

1 .09 

0.0 

1189.9 

63,5 

47.3 

347  . 

20.0 

0 . 0 0 0 

1.10 

0.0 

1189.9 

63.5 

47.3 

348. 

2o . 0 

0,000 

1.10 

0,0 

1189.4 

63.5 

47.3 

349  . 

2(j.o 

0,000 

. _ 1*11 

0.0 

1189.9 

63,5 

47.3 

350. 

20.0 

O.OoO 

1.12 

0.0 

1199.9 

63,5 

47.3 

351  . 

2 0.0 

0,000 

1.12 

0.0 

1189.9 

63,5 

47.3 

352. 

20.0 

0.000 

1.13 

0.0 

1189.9 

63.5 

47.3 

353  . 

2 0.0 

0,000 

1.13 

0.0 

1189.9 

63.5 

47.3 

354  . 

20. o 

0.000 

1.14 

0.0 

1189.9 

63.5 

47.3 

355  . 

2 0.0 

0.000 

1.14 

0.0 

1189.9 

63.5 

47.3 

3T6. 

20.0 

0.000 

1.15 

0 , 0 

1189,9 

63,5 

47.3 

357  . 

20.0 

0.000 

1.15 

0.0 

1109.9 

63,5 

47.3 

359  . 

20.0 

0.000 

1.16 

0.0 

1189.9 

63.5 

47.3 

359. 

20.0 

0,000 

1.12 

0.0 

1189.9 

63.5 

47.3 

360. 

20.0 

0.000 

1.17 

0.0 

1189.4 

63,5 

47.3 
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TIME 

VEL. 

GRADE 

0IST. 

ACCEL. 

THRUST 

HORSE 

KILO- 

(SEC) 

(VPH) 

(RAD) 

(MILES) 

(MPH/SEC) 

(LBS.  ) 

POWEP 

WATTS 

361  . 

H.7 

0,000 

1.18 

. ? S_3 

-6168.3 

- 2 4 1 j 8 

-180.3 

362. 

9.3 

0,000 

1.18 

-5.4 

-6408.0 

-158,9 

-118,5 

363, 

4,0... 

0,000 

. 1.18 

=5*1  _ 

-6364.0 

-67.9 

-50.6 

364. 

".0 

0,000 

1.18 

-4.0 

-4650.6 

0.0 

0,0 

365,. 

0.0 

0.000 

. 1 - 1 e 

0.0 

820.3 

0.0 

0.0 

366. 

0.0 

0,000 

1.18 

0,0 

820.3 

0.0 

0.0 

367, 

<5,0 

0,000 

1.18. 

0.0 

820.3 

0.0 

0.0 

368  . 

0.0 

0.000 

1.18 

0,0 

820.3 

0.0 

0.0 

369, 

0,0.  . 

0,000 

1.18 

. _o*P 

820.3 

OjO 

0.0 

370. 

0.0 

0.000 

1.18 

0.0 

820.3 

0,0  ■ 

0.0 

371,. 

0.000 

1,18 

0.0 

8 2t» . 3 

0.0 

0.0 

372. 

0.6 

0.000 

1.18 

0.6 

1650.3 

2.6 

2.0 

373, 

1.4 

0,000 

. 1.18 

0,8 

1 9 36_,6 

7 ,2 

_ 5 j_4 

374. 

2.2 

0.000 

1.18 

0.8 

1949.5 

11.4 

8.5 

375, 

3,0 

0,000 

1.18 

0,8 

1962 ^5 

15,7 

__1L*7 

376. 

5.4 

0,000 

1.18 

2.4 

4191.2 

60,4 

45.0 

377  , 

7 . 8 . 

0,000 

1.19 

2.4 

4233.2 

80.1 

65.7 

378  . 

10.2 

0.000 

1.19 

2.4 

4276.9 

116.3 

86,7 

379  . 

1?.7 

0.000 

1.19 

2,5 

4460.9 

151_*.l 

112.7 

309. 

15.3 

0 . n 0 0 

1 .20 

2.6 

4648.7 

189.7 

141.4 

381  . 

18,0 

0 . 0 0 0 

1 .20 

2.7 

4840.6 

232.3 

173.3 

38  2. 

20.7 

0.000 

1.21 

2.7 

4897.8 

270,4 

201.6 

38  3 . 

22, r 

0,000 

Vj  21 

...  U.3 

3Q1  1_^3_ 

176,7 

131.7 

384. 

7 2.0 

0.000 

1.22 

C.o 

1233.2 

72.4 

54,0 

385. 

??.o 

n,ooo 

1.22 

0,0 

1233,2 

. 72,4  . 

54.0 

386. 

27.0 

0.000 

1 .23 

0.0 

1233.2 

72.4 

54.0 

387  . 

2 2,0 

0.000 

1,24 

0.0 

1233^2 

. . 7.2,4 

54.0 

388  . 

22.0 

o.coo 

1.24 

0.0 

1233.2 

72,4 

54,0 

389, 

72,0 

0,000 

1.25 

0*9  _ 

1233.2 

72.4 

54.0 

390. 

72.0 

0 . 0 0 0 

1 . 26 

n,c 

1233.2 

72.4 

54,0 

391. 

27.  '> 

0,000 

1.26 

0.0 

1233,2 

72,4 

54.0 

392  . 

22.0 

0,000 

1.27 

0.0 

1233.2 

72.4 

54.0 

3«3. 

22.0 

0,000 

1.27 

.0,0 

1 2 3 3 t2 

_ 72,4 

54,0 

394. 

20.8 

0,000 

1 .28 

-1.2 

-434.2 

-24.1 

-IP  .0 

395. 

16.0 

0.000 

1 .28 

•4,8 

-5458.4 

-232,9 

-173.7 

396. 

11.2 

0,000 

1 .29 

-4,8 

-5552.1 

•165,8 

-123.7 

397  . 

6,4 

0,000 

1.29 

. -4,8 

-5639.2 

-96,2 

-71.6 

398  . 

3.5 

0,000 

1.29 

-2.9 

-3089.8 

-28.8 

-21.5 

394. 

2,' 

0,000 

1.29 

-1,1 

-646,0 

-4*1 

-3.1 

400. 

1 .3 

0.000 

1.29 

-1.1 

-663.7 

-2.3 

-1.7 

39 


TlrtE 

via. 

GRADE 

pi  ST. 

ACCFL, 

THRU, ST 

HORSE 

KlbC- 

(SEC ) 

(''TH  1 

(MM 

(MILES) 

(MPF/SEC) 

(LBS. ) 

POWtR 

*ATTS 

401  . 

0.3 

0 . 000 

1 .29 

-1.0 

-6*2.8 

-0.4 

-0.3 

402  . 

. " 

0 , 1)00 

1.29 

-0.3 

4 10.0 

o.o 

0.0 

403  . 

o.r: 

O.oo  o 

1 .24 

o.o 

8 2 0,3 

0.0 

0 . 0 

404  . 

0 . 0 

0.000 

1 .29 

0.0 

820.3 

0.0 

O 

o 

4 05  . 

0." 

0,000 

1,29 

0.0 

820,  3 

0,0 

0.0 

406  . 

2.7 

0 , 0 o o 

1.29 

7.7 

4556 . 3 

3 2.8 

24,5 

407  . 

5.  » 

c , o o o 

1 .20 

2.6 

4463,1 

6 3,1 

47,0 

4 0 3. 

3 

0 , OC  O 

1 .30 

2.7 

4647.1 

99.  ) 

73,9 

409 . 

I1'.? 

0 , 0 n o 

1 . 30 

2.3 

4142,0 

113.8 

84.8 

410. 

11.7 

0. 000 

1 . 30 

1.4 

2°37 . 3 

91,6 

6d  . 3 

411. 

11." 

0.000 

1 ,30 

1.3 

2825,4 

97.9 

73.0 

412. 

0,000 

1 .31 

1.3 

2860.9 

10«.7 

81.1 

413. 

l''.? 

0 , 0 0 0 

1.31 

1 ,5 

3154.) 

132,9 

99.1 

414. 

17.4 

0.000 

1.3? 

1.6 

3323.7 

154.2 

115.0 

415. 

19.0 

",000 

1.32 

1 .6 

3357.1 

170.1 

126.6 

416. 

?l)  . 6 

0 . o 0 0 

1 . 33 

1 .6 

3391.2 

1 8t>.3 

138.9 

417. 

21.4 

0 . 000 

1.34 

0.8 

231^.3 

132.1 

96,5 

4 13, 

21.9 

0 . o o o 

1.3  4 

0.5 

1914.9 

111.8 

83.4 

419. 

72.6 

0.000 

1 .35 

0.6 

2064.9 

123.9 

92.4 

420  . 

23.0 

o . 0 0 0 

1.35 

0.5 

1939.2 

118.9 

88.7 

421. 

2 3 . " 

0,000 

1 , 3* 

0 , 0 

1255.3 

77.0 

57.4 

422. 

2 3.0 

o.oo" 

1.37 

0.0 

1255.3 

77.0 

57,4 

423  . 

2 3.D 

0.000 

1.37 

0.0 

1255.3 

77.0 

57.4 

424  . 

2 3.0 

0. 000 

1 . 38 

0.0 

1255.3 

77.0 

FT,  3" 

425  , 

2 3.0 

0.000 

1.39 

0.0 

1255.3 

77.0 

57.4 

426  . 

2 3.0 

0,000 

1.39 

0.0 

1255.3 

77.0 

57 . 4 

427  . 

73.0 

0.000 

1 . 40 

9.0 

1255.3 

77.0 

57,4 

429  . 

19.9 

0,000 

1 .40 

-3.1 

-3052.2 

-162.0 

-120,8 

429. 

13.8 

0,000 

1.41 

-6.1 

-7280.2 

-267.9 

-199.6 

430. 

7.7 

0 . 0 o o 

1.41 

-e.i 

-7394.3 

-151.8 

-113,2 

431. 

1.5 

C.O0O 

1.41 

-6.2 

-7636.0 

-30,5 

-22.8 

432. 

0 . 0 

O.OoO 

1.41 

-1.5 

-1231.3 

0,0 

0.0 

433  . 

0.9 

0,000 

1.41 

0.0 

820.3 

0.0 

0.0 

434. 

0.0 

o.ooc 

1 .41 

0 , 0 

8 2 0.3 

0.0 

0.0 

435  . 

0.0 

0,000 

1.41 

0.0 

820.3 

0.0 

0,0 

436  . 

0.0 

0,000 

1.41 

0.0 

6 20.3 

0.0 

0,0 

4 37  . 

c.o 

0.000 

1,41 

0,0 

820.3 

0,0 

0.0 

4 38  . 

0.0 

0,000 

1.41 

0,0 

820.3 

0.0 

0,0 

4 39. 

0.«/ 

O.OoO 

1.41 

0,0 

8 2 0 t3 

0.0 

0,0 

440. 

0.0 

0,000 

1.41 

0.0 

820.3 

0.0 

0.0 

40 


TIME 

VEL, 

GRADE 

..  DISTv 

ACCEL. 

THRUST 

HORSE 

KILO- 

(SEC) 

(MPH) 

(PAD) 

(MILES) 

(MPH/SEC) 

CL5S.) 

POWER 

watts 

441, 

o.o 

0,000 

1 . 41 

0,0 

3 2 0*  3 

0,0 

_0 , 0 __ 

442. 

0.0 

0.000 

1.41 

0.0 

820.3 

o~,o 

0.0 

443* 

0.4 

0,000 

1*41 

..  0*4 . . 

1373.6 

_ _U5_.  . 

_L.J_ 

444. 

1.2 

0.000 

1.41 

0,8 

1933.4 

6.2 

4.6 

445,, 

_ __?..o. 

0*000 

1 .41 

0.8 

1946.2 

1 0*4 

7.7 

446. 

2.8 

0,000 

1.41 

0.8 

1959.3 

14,6 

10,9 

447  , 

3.9 

0,000 

J.41 

. i , 0 . 

2249*3 

22.8 

I7j_0 

448. 

4.9 

0.000 

1.41 

1.1 

2404.6 

31.4  . 

23.4 

449, 

5.9 

0,000 

1.42 

. . 1.0 

2785  J) 

36*  0 

26j8 

450, 

7.0 

0.000 

1.42 

1.1 

2441.0 

45.6 

34.0 

451  . 

. VI 

0.000 

1 .42 

2460.5 

53.1 

39.6 

45  2. 

9.1 

0,000 

1.42 

l.o 

2341.8 

56.8 

42,4 

453, 

10,2 

0,000 

1.43 

i.i 

2 49  s, 8 

68,0 

5 0*7 

454. 

11.2 

0 . 0 0 0 

1.43 

1.0 

2380.7 

71.1 

5 3,0 

455. 

12,0 

0,000 

1.43 

0,8 

2122,4 

67,9 

50,6 

456  . 

17.9 

0.000 

1 . 44 

O.R 

2137.7 

73.0 

54.4 

457  . 

13.6 

0.000 

1.44 

0.8 

2153.2 

78.1 

58.2 

45?. 

14.3 

0.000 

1 .44 

0.7 

2039.? 

77,4 

57,7 

459. 

14.8 

0.000 

1.45 

0.5 

1 766,5 

69,7 

52.0 

460. 

15.3 

o.ooo 

1.45 

0.5 

1776.5 

72,5 

54.1 

461  . 

15.9 

0 , 0 0 0 

1,46 

0.6 

1925.3 

81,6 

60.9 

462. 

16.o 

o.ooo 

1.46 

0.1 

1243.5 

53,1 

39.6 

463. 

16.0 

0.000 

1.47 

0.0 

1106,7 

47.2 

35.2 

464  . 

16.0 

0.000 

1.47 

0.0 

1106.7 

47.2 

35.2 

465. 

16,0 

0,000 

1.47 

0.0 

1106,7 

47.2 

35.2 

466. 

16.0 

0.000 

1 .48 

0,0 

1106.7 

47.2 

35.2 

467  , 

16,o 

0,000 

1.48 

0,0 

1106,7 

47,2 

35.2 

469. 

16.  J 

o.ooo 

1.49 

0,0 

1190.7 

47.2 

35.2 

469. 

15,6 

0,000 

1 .49 

-0,5. 

412,8 

_17,1 

...1.2*7  __ 

470. 

13.7 

0.0  00 

1 .50 

-1.8 

-1401 .9 

-51.2 

-38.2 

471, 

11.6 

0,000 

1.50 

-1,91 

-1574,3 

-49.5 

-36.9 

472  . 

9.9 

0,000 

1 .50 

-1  .9 

-1609.« 

-42.5 

-31.7 

47  3, 

9.3 

0,000 

1 .so 

-1,6 

-1228.8 

-27,2 

-20.  3 

474. 

7 . 

o.oo  o 

1 .51 

-1.3 

-841.6 

-15.7 

-1  1 .7 

475. 

5.7 

0 , 0 0 0 

1.51 

-1.3 

-864,2 

-13,1 

-9.8 

476  . 

4.3 

0.000 

1.51 

-1  .4 

-1024.8 

-11.8 

-8.8 

477  . 

3.? 

0,000 

1 .51 

-1,1 

-632,9 

-5.4 

-4.0 

479  . 

2.1 

0.01)0 

1 .51 

-1.1 

-650.9 

-3.6 

-2.7 

479, 

1 .1 

0,000 

1 .51 

-1,0 

-530.1 

-1.6 

-1.2 

4 8 0. 

0 . 0 

0 . 0 0 0 

1 .51 

-1.1 

-684.2 

0.0 

0.0 

41 


TIME 

VKL, 

GRADE 

DlST, 

ACCEL, 

THRUST 

HORSE 

KTLO- 

(SEC) 

(•'PH) 

(FAD) 

( M I LES ) 

(MPH/SEC ) 

(LBS.) 

POWER 

wATTS 

481  . 

0.0 

0,000 

l.M 

o.o 

820,3 

0J0 

0,0 

482  . 

0.0 

0.000 

l.M 

0.0 

820.3 

0.0 

0.0 

483  . 

0 . U 

0 . 0 00 

1 .51 

0,0 

820,  J 

0.0 

0,0  . . 

484  . 

0.0 

0.000 

1.51 

0.0 

820.3 

0.0 

0.0 

485  . 

0.0 

o.ouo 

1.51 

0,0 

820^3 

0,0 

0.0 

486  . 

0.0 

0.00  0 

1.5  1 

0.0 

820.3 

0.0 

0.0 

487. 

0.0 

0,000 

1 .51 

0,0 

820,3 

0.0 

0.0 

49P. 

o.O 

0.000 

1 .51 

0.0 

920.3 

0.0 

0,0 

489. 

O.o 

0.000 

1.51 

0.0 

820,3 

0,0 

0.0 

490. 

o." 

0,000 

1 .51 

0.0 

820.3 

0.0 

0.0 

491  . 

0,0 

o.ooo 

1.51 

0.0 

820.3 

0.0 

O.C 

492  . 

0.0 

O.OOu 

1.51 

0,0 

820.3 

0.0 

0.0 

493. 

0.0 

0,000 

1.51 

0.0 

820.3 

0.0 

0,0 

494  . 

o.o 

0,000 

1.51 

0.0 

820.3 

0.0 

0.0 

495. 

0.0 

0,000 

1.51 

0.0 

820.3 

0.0 

0.0 

496. 

0.0 

0.000 

1.51 

0 , 0 

820.3 

0,0 

0.0 

497  . 

0.0 

0.000 

.1,51. 

0,0 

8 20.3 

0.0 

0.0 

498  . 

0.0 

0,000 

1.51 

0.0 

320.3 

0.0 

0.0 

499. 

o.  1 

0,000 

1 .51 

0.1 

958.6 

0.3 

0.2 

500. 

0.3 

0 . 000 

1 .51 

0.2 

1098.5 

0.9 

0.7 

501  . 

0.6 

0,000 

1.51 

0.3 

1240.0 

2.0 

1.5 

502  . 

0.9 

0.000 

1.51 

0.3 

1244.8 

3.0 

2.2 

503  . 

2.1 

0.000 

1,51 

1.4 

2771.7 

17.0 

12.7 

504  . 

5.0 

0,000 

1,51 

2.7 

4594.7 

61,3 

45.7 

505. 

7 . 7 

0.000 

1.52 

,2.7 

4641.8 

95.3 

71.1 

506. 

10.3 

0.000 

1 .52 

2.6 

4552.3 

125.0 

93.2 

507  . 

11.2 

0,000 

1.52 

0.9 

2244.0 

67,0 

50.0 

509  . 

11.5 

0,000 

1 .52 

0.3 

1429.0 

43.8 

32.7 

509. 

It. 7 

0.000 

1 .53 

0.2 

1296.0 

40.4 

30.2 

510. 

12.0 

0 ,000 

1.53 

0.3 

1438.5 

46,0 

34.3 

511  . 

11.7 

0.000 

1 .53 

-0.3 

612.1 

19.1 

14.2 

512. 

1 1.5 

0,000 

1.54 

"0,2 

745.1 

22.9 

]T.O 

513. 

11.2 

o.ooo 

1 .54 

-0,3 

602.7 

1».0 

13.4 

514. 

10.8 

0.000 

1.54 

-0.3 

597.1 

17.4 

12,9 

515. 

10.) 

o.ooo 

1.55 

-0,6 

175.5 

4.8 

3.6 

516. 

9.8 

0.000 

1 .55 

-0.5 

303.1 

7.9 

5.9 

517. 

9.3 

0.000 

1.55 

-0.5 

293.9 

7.3 

5.4 

518. 

9.0 

0,000 

1 .55 

-0.3 

562.0 

13.5 

10.1 

519. 

9.0 

o.ooo 

1 .56 

0.0 

972.3 

23.3 

17.4 

520. 

9.0 

o.ooo 

1,56 

0.0 

972.3 

23.3 

17,4 
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time 

VEL  , 

GRADE 

dial. 

ACCEL. 

THPUST 

HORSE 

KILO- 

(SEC) 

(MPM) 

(PAD) 

(MILFS) 

(MPH/SEC) 

(LBS.) 

POWER 

WATTS 

52  1 * 

9.0 

0,000 

1.56 

0_,0 

972.3 

23,3 

_1JL«_4 

522. 

9.0 

0,000 

1 .56 

0.6 

972.3 

23.3 

17.4 

523.. 

9.0 

0.000 

...  . 1.57 

0.0 

972.3 

2L.3 

17.4 

524. 

9.0 

0,000 

1.57 

0.0 

972.3 

23.3 

17.4 

525.. 

9^ 

0.000 

. 1.57 

0.0 

972.3 

23.3 

17.4 

526. 

7.7 

0,000 

1.57 

•1.3 

-829.2 

-17.0 

-12.7 

527. 

6.3 

0,000 

1,58 

-990.6 

-16.6 

-12.4 

528 . 

5.0 

o.ooo 

1 .58 

-1.3 

-676.2 

-11.7 

. -8.7 

529. 

3,7 

o.ooo 

1.58 

. _ -1.3 

. -898_^1_ 

-8.9 

-6.6 

530. 

2.7 

0.000 

1 .58 

-1.0 

-504.3 

-3.6 

-2.7 

531. 

l,f> 

0,000 

1 .58 

-1.1 

-658.9 

-2.8 

-2,1 

532. 

0.5 

0.000 

1.58 

-1.1 

-676 . 4 

-0.9 

-0.7 

533  . 

0.0 

o.ooo 

. 1.58 

. --Q..  5 _ 

1 36_,4 

0.0 

_0,0. 

534. 

0.0 

0.000 

i .5e 

0,0 

820.3 

0.0 

0,0 

535  . 

0 . 0 

0.000 

1.58 

o.o 

820,3 

0,0 

0.0 

536. 

0.0 

0.000 

i ,5e 

0,0 

8 20.3 

0,0 

o.o 

537  , 

0 , 0 

0,000 

. 1.58 

0,0 

020.3 

0A0 

0.0 

534. 

o . o 

o.ooo 

1.59 

0.0 

820.3 

0.0 

0,0 

533. 

o.:- 

0.0»O 

1.53 

0.0 

820.3 

0,0 

0.0 

540. 

0.0 

0,900 

1 .58 

0.0 

820.3 

0,0 

0,0 

541  . 

0,8 

0 , 0 0 o 

1.59 

0,8 

1927,0 

4.1 

3,1 

542. 

1 .6 

O.ooo 

1.58 

0.8 

1939.8 

8.3 

6.2 

543  . 

2,  » 

0,000 

1 ,58 

. 0,8__ 

1 9 5 2_,  7 

12.5 

9.3 

544. 

3,o 

0,000 

1.58 

0,6 

1689.0 

13.5 

10.1 

545. 

3 . 0 

0,000 

1 .58 

0,0 

e 6 <3 , 3 

b,_9 

.5  i_2  _ 

546  . 

3 . • 

0.000 

1 .58 

0.0 

8 6 6.3 

6.9 

5.2 

547  , 

3.0 

0,000 

1.58 

0,0 

868,3 

...  ...  S9 

5.2 

54*. 

1 . 3 

0.000 

1.58 

0.3 

1283.6 

11.3 

8.4 

549, 

3,8 

o.ooo 

1.5? 

0.5 

1565,5 

15,9_ 

1 u? 

55  0, 

4.3 

0.000 

1 .59 

0.5 

1573.9 

18,0 

13.5 

551  , 

1 . 9 

0 , 0 0 0 

1 .59 

0,6 

1720,8 

22,5 

16,8 

552  . 

4 . 0 

0.0  0') 

1 .59 

-0.9 

-346.0 

-3.7 

-2.8 

55  3 , 

2.7 

0,000 

1.59 

-1.3 

-914,6 

-6,6 

-4.9 

554  . 

1 . 3 

O.OQO 

1.59 

-1.4 

-1074.0 

-3.7 

-2.8 

555, 

0.!' 

0,000 

1 .59 

-J  . 3 

-959.8 

0,0 

0.0 

556  . 

o.o 

0.000 

1 .59 

0.0 

820.3 

0.0 

0.0 

557, 

o . 0 

0,000 

1.59 

0,0 

820,3 

0,0 

0.0 

558. 

0 . 0 

o.ooo 

1.59 

o.o" 

820.3 

0.0 

0.0 

55  9. 

0.9 

0,000 

1.59 

0.0 

820.3 

0,0 

0.0 

560. 

0.0 

0.000 

1,59 

O 

• 

o 

820.3 

0,0 

0.0 
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TIME 

VEL  , 

grace 

01  ST. 

ACCEL, 

THRUST 

horse 

KILO- 

(SEC) 

C^PM) 

(PAD) 

(MILES) 

(MPH/SEC) 

(LBS.  ) 

POWER 

WATTS 

5<-l  . 

0.0 

O.000 

1 .59 

0.0 

829,3 

0.0 

0.0 

562. 

0.0 

0 , 1)0(1 

1.59 

0.0 

6 20..) 

0.0 

0.0 

56). 

0.3 

0 ,000 

1,59 

0.3 

1235,3 

1,0 

0.7 

56  4, 

” . 6 

o.nou 

1 .59 

0.5 

1516.7 

3.2 

2.4 

565  . 

1 . 3 

0 ,000 

1,59 

0.5 

1524,7 

5.3 

3.9 

566. 

1.9 

0.000 

1.59 

0.6 

1 b 7 ! . ) 

8.5 

6.3 

567  . 

?.  > 

0.060 

1.59 

0,1 

986.8 

5.3 

3.9 

563. 

2.0 

0 . .700 

1.59 

0.0 

6 5 2.0 

4.5 

•3.4 

564. 

?.o 

0,000 

1 .59 

0.0 

652,0 

4.5 

3.4 

570. 

2.0 

0,00c 

1.59 

0,0 

8 6 2.0 

4.5 

3.4 

571. 

3.3 

0.000 

1 ,60 

1.3 

2651.4 

23.3 

17.4 

572. 

4.7 

0,000 

1 .60 

1.4 

2811.6 

35.2 

26.3 

57  3 . 

6.0 

0,000 

1 ,60 

1.3 

2697,1 

43,2 

32.2 

574. 

7.0 

0,000 

1 .60 

1.0 

2304.2 

43,0 

32.1 

575. 

7.0 

0,000 

1 .60 

0,0 

936.5 

17,5 

13.0 

57b. 

7.0 

0,000 

1 .60 

0.0 

93b. 5 

17.5 

13.0 

577  . 

7.0 

0,000 

1.61 

0.0 

936.5 

17.5 

13.0 

57a. 

7.0 

0,000 

1.61 

0.0 

936.5 

17.5 

13.0 

574. 

7 

0,  noo 

1.61 

0,0 

936.5 

17.5 

13,0 

580. 

7 . 

0.000 

1.61 

0.0 

9 36.5 

17,5 

13.0 

581. 

7.0 

0.000 

1.61 

0.0 

9 36.5 

17.5 

13.0 

58?. 

6.0 

0.000 

1.62 

1.0 

2322.0 

49.5 

36.9 

58  3. 

9.3 

0.000 

1 .62 

1.3 

2755.6 

68.3 

51.0 

584. 

10.7 

0.000 

1.62 

1.4 

29 ] a . 5 

83,3 

62.  1 

585. 

12.0 

0,000 

1.62 

1.3 

2606.2 

89.6 

67.0 

586  . 

12.0 

0.000 

1 .63 

0.0 

1026.2 

32.9 

2 4.5 

587  . 

17.0 

0.000 

1.63 

0.0 

1028.2 

37.9 

24.5 

5 8 8 . 

12.0 

0,000 

1.63 

0.0 

1 026.2 

32.9 

24.5 

589. 

12.0 

0,000 

1,64 

0.0 

1028.2 

32.9 

24,5 

58o  . 

12.0 

0 , noo 

1.64 

0.6 

1026.2 

32.9 

24.5 

591  . 

12.0 

0.000 

1 .64 

0,0 

1028.2 

32.9 

24.5 

592. 

12.0 

0,000 

1 .65 

0,0 

1028.2 

32.9 

24.5 

59  3. 

12.0 

0.000 

1.65 

0.0 

1028.2 

32.9 

24.5 

594. 

17.0 

0,000 

1 .65 

0.0 

1028.2 

32.9 

24.5 

595. 

12.0 

0.000 

1 .66 

0,0 

1028.2 

32.9 

74.5 

596. 

12.0 

0,000 

1.66 

u.O 

1026.2 

32.9 

24.5 

597  . 

12.4 

0.000 

1 .66 

0.4 

1582.9 

52,3 

39.0 

598  . 

12.9 

0,000 

1 .67 

0.5 

1729.3 

59,5 

44.4 

599  . 

13.5 

0,000 

1 , b 7 

0.6 

1 877.7 

67.6 

50.4 

600. 

1 4.u 

0.000 

1.66 

0,5 

1750.7 

65.* 

48.7 
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TIME 

VFL. 

GRAPE 

PIST. 

ACCEL . 

THRUST 

HORSF 

KILO- 

(SEC) 

IMPH) 

(RAP) 

(VILES) 

(MPH/SEC) 

(L«S.  ) 

P9WEP 

WATTS 

601j 

. . 1.3,1. 

0.000 

...  i-»6_8 

..  .-0,3 

650,7 

23L8 

_JLLl7 

602. 

13.5 

0.000 

1.68 

-0.2 

783.5 

28.2 

21,0 

60  3_, 

11^2  . 

0.0Q0 

1,69 

. . -0,3 

640,9 

22_,6 

16.8 

604. 

13.0 

0.000 

1.69 

• 0.2 

773.8 

26.8 

20.9 

13.0 

0.000 

1.69 

0.0 

1047.4 

36.3 

27.1 

606. 

13.0 

0,000 

1.70 

0.0 

1047.4 

36.3 

27.1 

607  , 

13^0 

0,000 

1.70- 

0,0 

1047.4 

36,3 

27.1 

608. 

12.9 

0.000 

1.71 

-0.1 

908.7 

31.3 

23.1 

609, 

-12,6 

0,000 

1.71 

- -A,  3 . 

-6-2.9.  3 

21.1 

15.8 

610. 

12.3 

0.000 

1 .71 

-0.3 

6 2 3.0 

20,5  ‘ 

15.3 

6 1 1 

-J.2,1 

0.000 

- - U-7  2 

-0.2 

756.5 

24.4 

18.2 

612. 

10.2 

0.000 

1.72 

-1.9 

-1604.4 

-43,6 

-32.5 

613, 

7,_8  . 

0,000 

. 1,7  2 

-2,4 

-2331.9 

-48,5 

-36,2 

614, 

5.4 

0,000 

1.7? 

-2.4 

-2373.9 

-34.2 

-25.5 

615. 

3.0 

0,000 

1.72 

-2 , 4_ 

-2114.2 

-19,3 

- 1 4 a4 

616. 

2.2 

0,000 

1.72 

-0.8 

-238.9 

-1.4 

-1.0 

617, 

. J.j,4 

0,000 

1 ,72 

-Ojfl 

-251,8 

_ -0,9 

-0.7 

618. 

0.6 

0.000 

1.72 

-0.8 

-264.5 

-0.4 

-0.3 

619, 

0.0 

0,000 

1.72 

-0,6 

- -0,4 

0,0 

0.0 

62''. 

0.0 

0,000 

1.72 

0.0 

620.3 

0.0 

0,0 

621  . 

0,0 

0,000 

1.72 

0,0 

620.3 

0,0 

0,0 

622. 

O.o 

0,000 

1.72 

0.0 

8 2 9.3 

0,0 

0.0 

623. 

. 0,7  . 

o.ooo 

1,72 

..  . 0 1-7 .. 

1788.7 

. . 3,3 

2.5 

624. 

2.0 

0,000 

1.72 

1.3 

2639.1 

14.0 

10,5 

625. 

3,3 

0,000 

1.73 

1,3 

2661,4 

23,3 

17.4 

626. 

4.7 

0.000 

1 .73 

1.4 

2811.6 

35.2 

26.3 

627  , 

5,3 

0,010 

1 .73 

1 .1 

2720.1 

42.1 

11.4 

628. 

6.9 

0.021 

1.7  3 

1.1 

3129.2 

57.6 

42.9 

629, 

7,9 

0,037 

.1,73 

3429.9 

92,1 

53.9 

630. 

9.0 

0.05  0 

1.74 

1.1 

3976.2 

95.4 

71.2 

631  . 

9,0 

0 , 05 

1.74 

0,0 

2471,7 

59,3 

44.2 

632. 

9.0 

0.050 

1.74 

0.0 

2471.7 

59.3 

44.2 

633, 

9,0 

0,050 

1.74 

0,0 

2471,7 

59,3 

44.2 

634  . 

9.0 

0.050 

1.75 

0.0 

2471.7 

58.3 

44.2 

635, 

9.0 

0,050 

. 1.75 

0,0 

2471.7 

59,3 

44.2 

63b. 

9.0 

0.05  0 

1.75 

0,0 

2471.7 

59,3 

• 

fO 

637  , 

8.0 

0,050 

1.75 

0,0 

2471.7 

59,3 

44.2 

638  . 

9.0 

0,050 

1.76 

0.0 

2471.7 

59.3 

44.2 

639, 

9.0 

0.050 

1 .76 

0,0 

2471.7 

59,3 

44,2 

640. 

9.0 

0.050 

1 .76 

0,0 

2471.7 

59.3 

4 4.2 

45 


TlMf’- 

via. 

GRADE 

OIST, 

ACCEL. 

thrust 

HORSE 

KILO- 

(SEC) 

(i*PH) 

(PAD) 

( ^ I T F S ) 

( MPh/SEC ) 

(LBS.  ) 

POWER 

WATTS 

64  1 . 

9.0 

0.05  0 

1.76 

0.0 

2471.7 

59.3 

44.2 

642. 

9.0 

0.05  0 

1.77 

0.0 

247  1 .7 

59.3 

44.2 

643. 

9.0 

0.05  0 

1.77 

C.O 

2471,7 

59^3 

44.2 

644. 

9 . 0 

0.05  0 

1.77 

0.0 

2 4"M  ,7 

59.3 

4 4.2 

645. 

9.0 

0.05  0 

1,77 

0,0 

2471.7 

59,3 

44.2 

646  . 

9.0 

0.050 

1.78 

0.0 

2471.7 

59.3 

44.2 

647  . 

9.0 

0,060 

1 ,78 

0.0 

2471.7 

59.3 

44.2 

6 4 R , 

9.o 

0.05  0 

1.78 

0.0 

2471.7 

59.3 

44.2 

649. 

9.0 

0,050 

1.76 

0.0 

247  } .7 

59.3 

44,2 

650  . 

9.0 

0.05O 

1.79 

0.0 

2471.7 

59.3 

44.2 

651  . 

9.0 

0.050 

1,79 

0.0 

2471.7 

59.3 

44.2 

652  . 

9.0 

0.050 

1.79 

0.0 

2471.7 

59,3 

44.2 

653  . 

o.O 

0.050 

1.79 

0,0 

2471  .7 

59.3 

44.2 

654  . 

9.0 

0.050 

1.80 

0.0 

2471.7 

59.3 

44.2 

655  . 

9 . 0 

0,050 

1 ,00 

0.0 

2471.7 

59.  3 

44,2 

656  . 

9.0 

0,050 

1 .80 

0.0 

2471.7 

59.3 

4 4.2 

657  . 

9.o, 

0.05  0 

1 j 8 0 

0.0 

2171.7 

59.3 

44.2 

658  . 

9.0 

0.050 

1.81 

0.0 

2471.7 

59.3 

44.2 

659  , 

9.0 

0.050 

1 .si 

0.0 

2471.7 

59.3 

44.2 

660. 

9.0 

0.050 

1.8J 

0.0 

2471.7 

59.3 

44.2 

661  . 

6 . *■ 

0,037 

1.81 

-2.4 

-1243.4 

-21,9 

-16.3 

662  . 

4.2 

0,023 

1 .81 

-2.4 

-1704.3 

-19.1 

-14.2 

663. 

1 .6 

0.010 

1.81 

-2.4 

-2133.8 

-10.2 

-7.6 

66  4. 

0 . 0 

0 , 0 0 0 

1 .^1 

-1.8 

-1641.6 

0.0 

O.C 

665. 

0.0 

0.000 

1.81 

0.0 

820.3 

0.0 

0.0 

666  , 

C . 0 

0.000 

l.«l 

0.0 

620.3 

0.0 

o 

0 

1 

667  . 

0.0 

0,000 

1.81 

0.0 

620.3 

0.0 

o 

o 

668  . 

0.4 

0.000 

1.81 

0.4 

1373.6 

1.5 

1.1 

669. 

1 .? 

0,000 

1.81 

0 , 8 

1933.4 

6.2 

4.6 

6 7 o . 

2.0 

0.000 

1 .81 

0.8 

1946.2 

10.4 

7.7 

6 7 l , 

2.9 

o.ooo 

1.82 

0.9 

1959.3 

14.6 

10,9 

672  . 

4.8 

0.000 

1 .82 

2.0 

3633.9 

46.5 

34.7 

67  3 . 

7.2 

0,000 

1.8? 

2.4 

4222.6 

81,1 

60.5 

674  . 

9.6 

0,000 

1 .92 

2.4 

4265.8 

"109".2 

81.4 

675  . 

12.0 

0,000 

1 .82 

2.4 

4310.7 

137.9 

102,9 

676. 

12.9 

0,000 

1 /5  3 

078“ 

5TT7 . 7 

73,0 

5T74 

677  . 

13.6 

0.000 

1.83 

0 . 8 

2153.2 

78.1 

58.2 

678  . 

14.4 

0.000 

1.84 

0,9 

2168.9 

83.3 

62.1 

679  . 

15.1 

o.ooo 

1.84 

0.7 

2046.1 

82.4 

61.4 

680. 

15.3 

0,000 

1.84 

0.2 

1366.2 

55,7 

41.6 

46 


PO IV)  VljpO  C*|  8 


time 

VEL. 

GRADE 

DIST. 

ACCEL. 

THRUST 

horse 

KILO- 

(SEC) 

( MPH  ) 

(PAD) 

(MILES) 

(MPH/SEC) 

(LBS.) 

POWER 

WATTS 

68  lj 

15.6 

0,000 

U®5 

0.3 

1509.0 

62.8 

46.8 

682. 

15.9 

0,000 

1,85 

0.3 

1515.0 

64.2 

47,9 

683_, 

1 6_,  1 

0,000 

1.86 

o_l2 

1382.3 

59.3 

44.3 

684. 

16.4 

0.000 

1.86 

0.3 

1525.2 

66.7 

49,7 

685. 

16.7 

0.000 

1.87 

0.3 

1531.3 

68.2 

50.9 

686. 

16.9 

0.000 

1.97 

0.2 

1399.6 

63,0 

47.0 

687, 

17,8 

0.000 

1,8  8 

0.9 

2374.5 

112.7 

84.1 

688  . 

18.9 

0.O00 

1.88 

1,1 

2671.1 

1 34,6 

100.4 

689. 

19.9 

0,90  o_ 

1.89 

....  U9 

2555.5 

L35.6 

■ 101.1 

690. 

21.0 

0,000 

1.89 

1.1 

2715.9 

152.1 

113,4 

6?JLj 

21,3.. 

0*01  3 

1.90 

0.3 

2018.3 

114.6 

85.5 

692. 

21.5 

0.027 

1 .91 

0.2 

2305.8 

132.2 

98,6 

693  , 

21,8 

0,040 

... 

0.3 

2838.9 

165.0 

. 12.3X1 

694. 

22.0 

0,050 

1.92 

0,2 

3006.2 

176.4 

131,5 

695, 

22,0 

0.050 

1.9_2 

0,0 

2732.6 

1 60,3 

119.5 

696. 

22.0 

9.050 

1.93 

0.0 

2732.6 

160,3 

119,5 

697, 

22.  o 

0,050 

1.94 

0.0 

2732.6 

160.3 

119.5 

698. 

22.0 

0.050 

1.94 

0.0 

2732.6 

160,3 

119,5 

699. 

22,0 

0,050 

1,95 

0,0 

27  3 2, 6 

160,3 

1 19.5 

700. 

22.o 

0,950 

1.95 

o.o 

2732.6 

160,3 

119.5 

701, 

22.9 

0,050 

1 

0,0 

2732.6 

1 60  ,_3 

119,5 

702. 

22.0 

0.050 

1.97 

0.0 

2732.6 

160,3 

119.5 

703. 

22,0 

0,050 

. 1.97 

0,0 

2732.6 

160.3 

119.5 

704. 

2 2.0 

0.O5C 

1.98 

0.0 

2732.6 

160,3 

119,5 

705, 

22.9 

0,050 

1 .98 

0,0 

27  32,6 

160.3 

119,5 

706. 

18.5 

0,050 

1 .99 

-3.5 

-2129.5 

-105.1 

-78,3 

707  , 

15.1 

0,050 

1.99 

-3,4 

-2062.3 

-83.0 

-61.9 

700  , 

11.6 

0.050 

2.00 

-3.5 

-2267.1 

-70.1 

-52.3 

709  , 

9 . t 

0 ,05  0 

2.90 

-2.6 

-1084.4 

-26.0 

-19.4 

710. 

9.o 

0.05C 

2.90 

0.0 

2471.7 

59.3 

44.2 

711, 

9.0 

0,050 

2.00 

0,0 

2471.7 

59.3 

44.2 

712. 

9.0 

0.05  0 

2.01 

0,0 

2471.7 

59.3 

44.2 

713. 

10.3 

0.943 

2.91 

1.3 

4063,8 

111.6 

83,2 

714. 

13.0 

0.039 

2.01 

2.7 

5b40 . 1 

1 95.5 

145,8 

715, 

.15.7  . 

0,9J7 

2,0? 

....  ...2*7 

5303.5 

222.0 

165,6 

716. 

16.3 

0.003 

2.02 

2.6 

4690. 1 

2 34,2 

174.7 

717. 

19.0 

9,900 

2.03 

9.7 

212b.  1 

1 07.7 

80.3 

718. 

19.0 

0,000 

2.03 

0.0 

1168.7 

59.2 

44.2 

719, 

19.0 

0,009 

2.04 

0,0 

1168,7 

5 9,2 

44.2 

720. 

19.0 

0.00  O' 

2.04 

0.0 

1168.7 

59.2 

44,2 
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time 

VEl . 

GRAPH 

FT  ST. 

ACCEL. 

THPUST 

HORSE 

KTLO- 

(SEC) 

('PHI 

(FAD 

(MILES) 

(MPh/S^C) 

(LOS.) 

POKER 

v ATTS 

7 21. 

19.8 

O 

c 

• 

0 

2 . 05 

0.8 

2279,3 

120.4 

99,6 

722  . 

2".r 

0,000 

2.06 

0.8 

2297.0 

126.2 

04.1 

723  . 

21  .- 

0 . 000 

2,06 

0.8 

2314.  j 

132.1 

98.5 

724. 

22.0 

0 . 0 0 0 

2. "7 

0.6 

2053.9 

1 20.5 

89.9 

725  . 

2 7.'' 

0.000 

2,07 

0.0 

12)3.2 

72.4 

54.0 

726  . 

22.0 

0 .00(1 

2,08 

0.0 

1233.2 

7 2.4 

54.0 

727  . 

22.0 

0 , 'M)0 

2,09 

0.0 

1 233.2 

72.4 

5 4,0 

7 23  . 

? 2 . 0 

0 . 000 

2.09 

0.0 

1233.2 

72.4 

5 4,0 

7 29, 

22.  «• 

n . noo 

2.10 

0.0 

1233.2 

72.4 

5 4,0 

7 30  . 

2 2.0 

0 , 0 ( 1 n 

2,10 

0 , 0 

1233.2 

72.4 

54,0 

731. 

22.0 

O.ooo 

2.11 

0 , 0 

1233.2 

72.4 

5 4.0 

7 32  . 

18.8 

0.000 

2.12 

-3.2 

- 3 2 ’ 2 . 3 

-161.0 

-120.1 

7 3 3 . 

14.5 

0 . A00 

2.12 

-4.3 

-4804.5 

- 1 0 5 , 8 

-138,5 

734. 

1 <1  . 1 

0.00" 

2.12 

-4.2 

- 17  46  . 3 

-130.4 

• 

O 

1 

735  . 

6.0 

0 , 0 0 0 

2. '2 

-4.3 

-4962.2 

-79.4 

-59.2 

736. 

4.1 

0.000 

2.13 

-1.6 

-1296.7 

-15.2 

-11.3 

7 37  . 

2.8 

o.ot.o 

2.13 

-1.6 

-1323.3 

-9.9 

-7  . 4 

738  . 

1 .2 

0.000 

2.13 

-1  .6 

-1349.2 

-4.3 

-3.2 

739. 

0.0 

0 , 0 0 0 

2. >3 

-1.2 

-821  .0 

0 , n 

0 , 0 

740  . 

0.0 

0.000 

2.13 

0.0 

920.3 

0.0 

0.0 

741. 

0.0 

0 . 0 (1  0 

2.13 

0.0 

9 2 0.3 

0 . 0 

0.  '■> 

742  . 

0 . 0 

0,000 

2.13 

o.c 

82".  3 

0.0 

0.0 

74  3 . 

0,6 

o.ooo 

7.13 

0.8 

1927 .0 

4.1 

3.1 

7«4. 

2.4 

O.ooo 

2.13 

1.6 

3046.9 

19.5 

14.5 

745  . 

4.0 

0.000 

2.13 

1.6 

3073.3 

32.8 

24.4 

746  . 

5.6 

0 ,000 

2.13 

1 .6 

31 OC  .5 

46.3 

33.5 

74  7 . 

7.0 

0,000 

7.13 

1.4 

2951.3 

53.2 

39.7 

748  . 

9.3 

0.000 

2.13 

1.3 

27  37.7 

60,6 

45.2 

749  . 

5.7 

O.oco 

2.14 

1.4 

2890.9 

75.0 

55,9 

750. 

1 1 .A 

o.oco 

2.14 

1.3 

2787.3 

81.8 

61.0 

751  . 

10.2 

0,000 

2.14 

-0,8 

-99.9 

-2.7 

-2.0 

752. 

9.4 

0 . 000 

2.15 

-0.8 

-.114.6 

-2.9 

-2.1 

753  . 

8.6 

0 . 0 n 0 

2.15 

-0.8 

-129.2 

-3.0 

-2.2 

754. 

7.9 

0,000 

2.15 

-0.7 

-5.0 

-0.1 

-0.1 

755  . 

7.7 

0 ,000 

2.15 

-0.2 

675.3 

13.9 

10,3 

756. 

7.4 

0.000 

2.15 

-0.3 

533.2 

10,5 

7.8 

757  . 

7.1 

0.000 

2.16 

-0.3 

527.9 

10.0 

7.5 

753  . 

6.1 

0,000 

2.16 

-1.0 

-447.0 

-7.3 

-5.4 

759. 

4.2 

0.000 

2,16 

-1  .9 

-1710.4 

-19,2 

-14,3 

760. 

2.3 

0.000 

2.16 

-1.9 

-1741.8 

-10,7 

-8.0 

48 


TIME 

VKLj_ 

spade 

DIST^ 

ACCEL. 

ThRUST 

HOPSE 

KILL- 

(SEC) 

(1’PH) 

(PAD) 

(MILES) 

(MPH/SF.C) 

( LPS . ) 

POWER 

WATTS 

761  , 

0,5 

0,000 

2,16 

-L.8 

-1633.8 

-2,2 

-1.6 

762. 

0.0 

o.ono 

2.16 

-0.5 

136.4 

0,0 

0.0 

763. 

..  0.7 

o.ooo 

2.16 

0_,0 

8 20j_3 

0,0 

o,_q ...... 

764. 

0.0 

0.000 

2.16 

0.0 

8 2 0,3 

0.0 

0.0 

765  t 

o.O 

0_j.no  G 

2J6 

0.0 

8 2 0.3 

0.0 

0.0 

766. 

0.0 

0.000 

2.16 

0.0 

820.3 

c.o 

0.0 

767  . 

Q.  " 

0,000 

2.16 

0,0 

8 20j  3 

0j_0 

^OjO 

768  . 

0.0 

0.000 

2.16 

o.o 

820.3 

0.0 

0.0 

769, 

0.0 

0,000 

2.16 

0,0 

820^3 

0,0 

n^o 

770. 

0.0 

o.ooo 

7.16 

0.0 

920  . 1 

0.0 

o.o 

771,  . 

0 , 0. 

0,000 

2,16 

0,0 

820,3 

OjO 

0,0 

772. 

0 . c 

0 ,'K'O 

2.16 

0.0 

6 20.3 

0 . 0 

o.o 

773. 

0.7 

0. 0'*0 

2.16 

0.7 

1788,7 

3,3 

2,5 

774. 

2.0 

0.000 

2.16 

1.3 

2630.1 

14.0 

10,5 

775  . 

3.3 

0 ,000 

2.16 

1.3 

2651.4 

23,3 

17,4 

776  . 

4.7 

o . oijo 

7.16 

1.4 

2811.6 

35.2 

26,3 

777  . 

6.4  _ 

0,000 

2.16 

1.7 

325  lj  1 

55,5 

41,4 

778  . 

a • 3 

0.000 

2.17 

1.9 

3558  . 3 

76.0 

59.7 

777. 

10.1 

0,01)0 

2.17 

1,3 

3494.4 

9 3,0 

69 . 4 

7 80. 

12.0 

o.ooo 

2.17 

1.9 

3626.9 

116.1 

86.5 

781  . 

14.1 

o.ooo 

7.18 

2,1 

3941.1 

148,2 

110.5 

782. 

th.  3 

0.000 

2.16 

2.2 

4)21.8 

179.2 

133.6 

783. 

1 0 . 4 

0.000 

2,19 

2.1 

4028.3 

197,7 

147.4 

784. 

20.2 

0 , 0 u 0 

2.19 

1.8 

3656.1 

196,9 

146,9 

7 8 S . 

7 1.0 

0 , coo 

2 , 2j 

0 , 8 

2305.6 

129,1 

96,3 

78b. 

21  .► 

0.000 

2.20 

O.P 

2323.0 

135.0 

100. 7 

7 H 7 , 

77.  b 

o.ooo 

2.21 

0,9 

2340,7 

141,1 

105.2 

789  . 

2 3.0 

0.000 

2.22 

0,4 

1802.4 

110.5 

82.  4 

789. 

7 3.0 

0,000 

2,22 

°,o 

1255,3 

77.0 

. 67,4  _ . 

700. 

2 3.0 

0.000 

2.23 

0.0 

1255.3 

77.0 

*7.4 

7<?1  . 

23.0 

o.o  oo 

2,24 

0,0 

J 755. 3 

77,0 

57.4 

79?. 

2 3.  J 

o.ooc 

7.74 

O.o 

1255.3 

77.0 

*7.4 

793  . 

2 3.0 

0,000 

2.25 

0,0 

1255.3 

77.0 

57.4 

794. 

2 3.0 

0,000 

2.25 

■ O.o 

1255.3 

77.0 

*7.4 

795  , 

2 3.'' 

0,000 

2.2b 

0,0 

12*5,3 

77,0 

57.4 

796. 

7 3.1- 

0,000 

2.2/ 

0.0 

1255.3 

77.0 

57.4 

797  . 

2 3." 

0,000 

2,27 

0 , 0 

1255.3 

7 7,0 

*7,4 

798  . 

23.0 

0.000 

2.2? 

o.o 

1255.3 

77.0 

57.4 

799. 

21.6 

0.00  0 

2.29 

-1  ,5 

-929. 3 

-47,5 

-3*. 5 

800. 

15.3 

0,000 

2.29 

-6.2 

-7397.3 

-301.4 

-223.8 
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TIME 

VFL, 

G6  APE 

DIST, 

ACCEL . 

THRUST 

HORSF, 

KILO- 

(SEC) 

C M f-  H ) 

(8  AC) 

(MU  FS) 

(MPH/SEC) 

(LBS. ) 

POWER 

WATTS 

601  . 

0.2 

0,000 

2,29 

-6.1 

-9367.2 

-180.9 

-134.8 

802. 

1.1 

0.000 

2.29 

-6.1 

-7473.2 

-61,0 

-46,1 

803. 

o..t 

0.000 

2.24 

-3.1 

-3419.7 

0.0 

0,0 

804. 

0.0 

0,000 

2.29 

0,0 

820.3 

c.o 

0.0 

805  . 

0.0 

0,000 

2,29 

0,0 

820.3 

0.0 

0.0 

806. 

(1.0 

0 . 0 C 0 

2.29 

0.0 

6 20.3 

0.0 

0.0 

807  . 

0.0 

0,000 

2,29 

0.0 

920.3 

0.0 

0,0 

800  . 

0.0 

0.000 

2.29 

0.0 

820.3 

".0 

C.O 

809. 

0.0 

o . 0 u 0 

2,29 

0.0 

620.3 

0.0 

0.0 

810. 

0.0 

0,000 

2.29 

0.0 

820.3 

0,0 

0.0 

811. 

0 . 0 

0,000 

2.29 

0.0 

820.3 

0,0 

0.0 

812, 

0 . 0 

o , o 0 o 

2.29 

0.0 

620  . 3 

0.0 

0.0 

813. 

0.0 

0 . OO0 

2,29 

0.0 

820. 3 

0.0 

0.0 

814. 

0.0 

O.ooo 

2.29 

0,0 

820.3 

0,0 

0,0 

815. 

o . 0 

0,000 

2.29 

0.0 

820.3 

0.0 

0 . c 

816. 

0.0 

0,000 

2.29 

0.0 

620.3 

0,0 

0.0 

817. 

C.O 

0,000 

2.29 

0,0 

420. 3 

0,0 

0.0 

818. 

0.0 

0,000 

2.29 

0.0 

620.3 

0,0 

0.0 

819. 

0.0 

0,000 

2,29 

0.0 

820.3 

0.0 

0,0 

820. 

0.0 

0,000 

2.29 

0.0 

620.3 

0.0 

0,0 

821 , 

0 . 0 

0,000 

2.29 

0.0 

820.3 

0.0 

0.0 

822. 

0.4 

0 .000 

2.29 

0.4 

1 373  . b 

1.5 

1 . 1 

823  . 

0.9 

0,000 

2.29 

0.5 

1518.3 

3.6 

2.7 

824. 

1 .6 

0,000 

2,29 

0.6 

1664.6 

6.7 

5.0 

825  . 

2.0 

0.000 

2.30 

0,5 

1535,9 

8.2 

6.1 

826  . 

i .5 

0.000 

2.30 

-0.5 

160.1 

0.6 

0.5 

827  . 

0.9 

0.000 

2,30 

-0.6 

13.0 

0.0 

0,0 

828  . 

0.4 

0,000 

2.30 

-0.5 

142.7 

0.2 

0.1 

829. 

0.0 

0,000 

. ..  2*^ 

-0.4 

27  3.2 

0.0 

0.0 

830, 

o.  ) 

o.oco 

2.30 

0.0 

820.3 

0.0 

0.0 

831  . 

0.0 

0.000 

2.30 

0.0 

620.3 

0.0 

0,0 

8 32. 

0.0 

o.ooo 

2.30 

0.0 

620.3 

0.0 

o , 0 

8 3 3 . 

1 

0,000 

2.30 

1 .6 

3034.0 

12.9 

9.7 

8 31. 

4.9 

0,000 

2.30 

3.2 

5275.2 

67.5 

50.4 

835  . 

8 . 0 

0,000 

2.30 

3.2 

5331.0 

113,7 

84,8 

8 56  . 

11.2 

0,000 

2.30 

3.2 

5389.8 

161.0 

120.0 

8 37  . 

13.2 

0,000 

2.31 

2.0 

3786.7 

t 3 3 . 3 

99.4 

6 38  . 

14.8 

0.000 

2.31 

1 .6 

3271.0 

129,1 

96.3 

839. 

16.4 

0.000 

2.32 

1.6 

3303.2 

144.5 

107,7 

840. 

18.0 

0.000 

2.32 

1 .6 

3336.1 

160.1 

119.4 
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TIME 

VEL. 

GP  APE 

L'IST. 

ACCEL. 

THRUST 

HORSE 

KILO- 

(SEC) 

(*PH) 

(PAD) 

(Mir.ES) 

(MPH/SEC) 

( LPS . ) 

POWER 

WATTS 

841  , 

18,3 

0.000 

2.33 

0*3 

1564.3 

76.3 

56.9 

842. 

15.5 

0.000 

2.33 

0.2 

1431.7 

70,6 

52,7 

843  , 

18.8 

0*000 

_ 2.34 

0*3 

1574.8 

78.9 

59.9 

844. 

19.1 

0.000 

2.34 

0.3 

1581.1 

80.5 

60,1 

845. 

1 9*J7_ 

0,000 

2.35 

0.6 

2004.2 

105.3 

78.5 

846. 

20.2 

0,000 

2.35 

0.5 

1878.1 

101.2 

75,4 

847  , 

20.7 

0,000 

2.36 

0*5 

1888.8 

104.3 

77*T_ 

848  . 

21.0 

0,000 

2.36 

0.3 

1621.8 

90.8 

67.7 

849, 

21.0  ... 

0,000 

. 2.37 

0*0 

12.11*4 

67.8 

50*6_ 

850. 

21.0 

O.OoO 

2,38 

0.0 

1211.4 

67,9 

50,6 

851. 

21  *0 

0.000 

2*38 

o.c 

1211.4 

67.8 

50.6 

852  . 

21  .4 

0.000 

2.39 

0.4 

1767.2 

100.9 

75.2 

853. 

21,0 

0,000 

2.39 

0,5 

1914*9 

1 11  *.8 

83.4 

854  . 

22.5 

0,000 

2.40 

o,6 

2064.9 

123,9 

92.4 

855  , 

2 3.0 

0,000 

2.41 

0,5 

1939,2 

1 1 8_*9 

8 8*7 

856  . 

22.6 

0,000 

2.41 

-0.5 

56  0.4 

33.6 

25.1 

857  , 

21  .9 

0,0  00 

2,42 

-0,6 

4 1 0*_4 

24.0 

1.1*9 

858  . 

21.4 

9,000 

2.4  2 

-0.5 

536.3 

30.6 

22.8 

859. 

20,7 

0,000 

2.43 

-0.7 

247,5 

13,7  ._  _ 

10.2 

860 . 

19.3 

0 , 00  0 

2.44 

-1.4 

-739.8 

-38.1 

-28.4 

861  . 

) «... 

0,000 

2.44 

-1,3  . 

-6  30  . J 

- 3 0*3 

-22.6 

862  . 

lh.7 

0 ,900 

2.45 

-1.3 

-657.1 

-29.3 

-21.8 

863  . 

1 6 ji  '•V 

OjOoO 

2,45 

. -0 , 7_ 

149.3 

...  _ 

1.8 

864  . 

1 6 . r, 

9.900 

2.45 

0.0 

U06.7 

47.? 

35.2 

865. 

1 6 . i> 

0,000 

2.46 

0,0 

1106,7 

47,2 

35,2 

866. 

16.0 

0.000 

2.46 

0.0 

1106.7 

47.2 

35.2 

867  . 

16,1' 

0 , OoO 

2.47 

0*0 

U06*_7 

. 47  *2 

35.2 

868  . 

16  . o 

0.000 

7.47 

0.0 

11 06.7 

47.2 

35,2 

869. 

i 6 , r> 

0,000 

2 , 4 P 

. %o._ 

1106*7 

_17  *2 

35*2 

e7o. 

16.0 

0,000 

2.16 

0,0 

1106.7 

47.2 

35,2 

871  . 

14,0 

0,000 

2.4  9 

-1,1 

-419.9 

-16,7 

-12,4  ...  . 

872. 

1 3.Q 

o.ooo 

2.49 

-l.o 

•302.3 

-11.2 

-8.4 

873, 

12.8 

0,000 

2,49 

-1,1 

-461*0 

-15,7 

•11.7 

874, 

11.2 

0.000 

2.50 

-1  .6 

-1175.4 

•35.1 

-26.2 

875, 

8.0 

0,000 

2,50 

-3.2 

-3422.5 

-73.0 

-54.4 

876  . 

4.9 

0.000 

2.50 

-3.2 

-3479.3 

-44.5 

-33.2 

877  . 

1 .r. 

0,000 

2.50 

-3,2 

-3531,2 

-15.1 

-11.2 

979  . 

■)  . o 

0,000 

2.50 

-1.6 

-1369.1 

0.0 

0,0 

879, 

0 . Cl 

0,000 

2.50 

0,0 

920.3 

0,0 

0,0 

880  . 

0.0 

0,000 

2.50 

0.0 

820.3 

0,0 

0.0 
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TIME 

VcL, 

GRADE 

DI  ST, 

ACCEL, 

THPi.'ST 

KGPSF 

Kll.ri. 

(SEC1 

C P H 7 

(PAD! 

f.'MLFS) 

Cf’PH/SEC) 

(IRS.) 

POtoEP 

WATTS 

8 0 1 . 

O.o 

0.000 

2,50 

0.0 

870.3 

0.0 

0.0 

Bfl  2 , 

0 . c 

0.000 

2.50 

0.0 

6 2 0.3 

0 . 0 

0.0 

883. 

0 . 

0,000 

2.50 

9.0 

6 2 ii , 3 

0.0 

0.9 

884. 

0.0 

o.ceo 

2.50 

0.0 

8 20.3 

0.0 

0 . 0 

885  . 

0 . 0 

0.00  0 

2.50 

0.0 

6 20. 3 

0,0 

0.0 

886  . 

0.0 

o . 000 

2.5  0 

0.0 

920.3 

0.0 

0 , 

887  . 

0.0 

0.000 

2.50 

0.0 

6 20,  3 

0,0 

O.o 

888  . 

0.0 

0.000 

2.5  0 

".0 

5 20.4 

0.0 

o.il 

8 8 8, 

0.8 

0.000 

2.50 

0.5 

1512.0 

2,0 

1.5 

890. 

2.7 

0.000 

2.50 

2.2 

3372.4 

27.9 

20.8 

891  , 

1.3 

0 . 0 C 0 

2.50 

2.1 

3770.7 

48.3 

• 76.0 

8 9 0, 

6.9 

0.000 

2.50 

2.1 

3807.0 

7 0.0 

52.2 

893. 

6 . 0 

o.ooo 

2.51 

1.1 

245®  . 7 

52.5 

39.1 

894. 

8.0 

o .ooo 

2.51 

o , 0 

954.2 

20.4 

15.2 

895  . 

8.0 

0.000 

2.51 

0.0 

954.2 

20.4 

15.2 

896  . 

8 . <i 

0.000 

2.51 

0,0 

954.2 

20.4 

15.2 

997  . 

7 . 7 

O.ooo 

7,51 

-0.4 

400 . o 

8.1 

6 . 0 

899  . 

7.1 

0.000 

2.52 

-0.5 

254.4 

4.9 

3.6 

899. 

6.5 

0,00  o 

2,52 

-0.6 

107.1 

1.9 

1.4 

900. 

6.0 

0.000 

2.52 

-0,5 

235.1 

3.8 

2.8 

901  . 

4.4 

0 ,O0n 

2.52 

-1  .6 

-1  29b. 7 

-15.2 

-11.3 

902. 

2.8 

0.000 

2.52 

-1.6 

-1323.3 

-9.9 

-7.4 

903  . 

1 . 2 

O.OoO 

2.52 

-1.6 

-1 349.2 

-4.7 

-3.2 

904  . 

0 . 0 

o.ooo 

2.52 

-1.2 

-971 .o 

0,0 

0.0 

905  . 

0 . 0 

0,000 

2.52 

0.0 

32  0.3 

0.0 

0.0 

906. 

0.0 

0.000 

2.52 

0.0 

8 20.3 

0.0 

0.0 

907  . 

0.0 

0,000 

2.52 

o , n 

820.3 

0,0 

O.o 

908  . 

0.0 

0.000 

2.5  2 

0.0 

8 2 0.3 

0,0 

0.0 

909. 

0.0 

0,000 

7.^2 

0,0 

620.3 

0.0 

0.0 

910. 

o.  > 

0 . 000 

2.52 

o.o 

32  1.3 

o , 0 

0.0 

911. 

0.0 

o.ooo 

2.52 

0.0 

° 2 0 . 3 

0,0 

o.O 

912. 

0.2 

o.ouO 

7.52 

0.2 

1097,0 

0.6 

0.4 

913. 

0.5 

0 . 000 

2.52 

0.3 

1 236.4 

1.7 

1.2 

914. 

0.7 

0.000 

2.52 

0.2 

1104.6 

2.1 

1 .5 

915. 

1.0 

0.000 

2.52 

0.3 

1246.3 

3.3 

2.5 

916. 

3.1 

0,000 

~ 2.52 

2.1 

' 3 712”.  2 

30 . 9 

23  . r 

917. 

5.7 

0,000 

2.53 

2.2 

3916.0 

55.3 

41.3 

918. 

7.4 

0.000 

2.53 

2.1 

3615.8 

75.3 

56,2 

919, 

9.5 

0.000 

2,53 

2.1 

3853.7 

97,6 

72,8 

920. 

11.7 

0.000 

2.53 

2.2 

4031.5 

125,8 

93.8 
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TIME 

VEL. 

grade 

. PI-ST, 

ACCEL. 

THRUST 

HORSE 

KILO- 

(SEC) 

(PPW) 

(PAD) 

(MILES) 

(MPH/SEC) 

(LBS.  ) 

POWER 

WATTS 

921, 

o,ooo_ 

2.54 

. 2j_l 

3935,2 

1 44j  B 

108,0 

922  . 

15.9 

0,000 

2.54 

2.1 

3976.9 

160,6 

125.7 

923, 

16,9 

0,000 

_ _2. 55 

l„.P_ 

2492,3 

. J L?a3„ 

0 3 ,_0 

924. 

16.6 

0,000 

2.55 

-0.3 

700.6 

31.4 

23.4 

9 25_»_  _ 

. lfL.3. 

0,00" 

...  .2.56 

-0.3 

702.5 

30_^5 

22.8 

926. 

16.1 

0.000 

2.56 

-0,2 

8 35.2 

35.9 

26.7 

927, 

1 6,0 

O.0C0 

2.56 

-0,1 

969_,9 

41,4 

30^.9 

928  . 

16.0 

0.000 

2.57 

0.0 

1106.7 

47.2 

35.7 

929, 

16.0 

c.ooo 

2,57 

0.0 

1 106..  7 

.....  47,2 

_ 35_,2 

930. 

16.0 

0,000 

2.58 

0.0 

1106.7 

47.2 

35.2 

931.  _ 

1 6,0  „ 

0,0  00 

2.58 

Ot0 

1106.7 

..  4 7j_2_ 

35.2 

932. 

16.0 

0.000 

2.5  9 

o.b 

1106.7 

47,2 

35.2 

933, 

16.0 

o.ooo 

2.59 

0.0 

1106.7 

4_7,2 

15«2_ 

934. 

11.9 

O.ot‘0 

2.60 

-l.i 

-419.9 

-16.7 

-12.4 

935, 

10.7 

0,000 

2.60 

-4.2 

-4740.9 

-135,3 

-100,9 

936. 

6.4 

0,000 

2.60 

-4.3 

-4055.3 

-84.6 

- o 3 , 1 

937  , 

2,1 

0,000 

7^60 

-4,3. 

-5027.6 

-26,2 

-21.0 

938. 

0 . 0 

0.00  0 

2.60 

-2.1 

-2052.0 

0,0 

0.0 

939, 

'? . o 

O.00n 

2.60 

0,0 

820.3 

0,0 

0,0 

940. 

0.0 

0.000 

2.60 

0.0 

370.3 

0,0 

0.0 

941  , 

0.0 

0,000 

2,60 

0,0 

S20.3 

0,0 

0,0 

942. 

0.0 

0.000 

2.60 

0.0 

0 7 0.3 

0.0 

O.o 

943. 

. 0,0 

0,000 

2.60 

0.0 

8 20  .3 

VO  . 

0 . •) 

944. 

• i . 0 

0.000 

2.60 

0.6 

37(i.3 

0.0 

0.0 

915, 

0,0 

O.OoC 

2.60 

0,0 

3 20.3 

0,0 

o.o 

946. 

0.0 

0.000 

2,60 

0,0 

820.  3 

0.0 

0.0 

9 17. 

0 . 0 

0,000 

2.60 

0.0 

02C.3 

0,0 

0 , u 

948  , 

O.o 

0.000 

2.60 

0.0 

<<20.3 

o.o 

0.0 

919. 

9,* 

0.00  3 

2,60 

0,6 

1740,3 

2.0 

2.1 

950. 

3.0 

O.OJ  7 

2.60 

2.4 

466  C . 0 

37.3 

27.8 

951. 

5.4 

0,030 

2.60 

2.4 

5091  , 1 

73.3 

54.7 

952. 

7.0 

0,043 

2.51 

2.4 

5522.8 

I 14.9 

05.7 

953  . 

o.j 

0.050 

2.61 

1.2 

4112.9 

98,7 

73.6 

954. 

9.0 

0.050 

2.61 

0,0 

2471.7 

59.3 

44.2 

955. 

9,0 

0,050 

2,61 

0,0 

2471  .7 

...  59,3 

44.2 

956. 

Q.<* 

0.050 

2.62 

0.0 

2471.7 

59.3 

44,2 

95  7 . 

9.0 

0,050 

2.62 

0,0 

2471.7 

59,3 

44.2 

958. 

9.0 

0.050 

2.62 

0,0 

2471.7 

59.3 

44.2 

959, 

o •» 

' • - 

0,05  0 

2.62 

0,0 

2471.7 

59,3 

44,2 

960. 

9." 

0.050 

2.63 

0.0 

2471.7 

59,3 

44.2 
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TIVE 

vp-i,. 

GRADE 

DTST, 

ACCEL , 

thrust 

HORSE 

KILO- 

(SEC! 

PPH  ) 

(RADI 

(•'JLF'Sl 

(MPH/SFC) 

(LBS.  ) 

POWER 

*ATTS 

961  . 

9.0 

0,050 

2.63 

0,0 

2471.7 

59.3 

44.2 

962. 

9.0 

0,05  0 

2.63 

9.0 

247  1 .7 

59.3 

44.2 

963. 

9 . ;i 

0,050 

2. *3 

0.0 

2471,7 

99.3 

44.2 

964. 

8.0 

O.050 

2.64 

-0,1 

2333.1 

55.4 

41.3 

966  , 

8.7 

0,060 

2,64 

-0,2 

2192^7 

50,9 

37.9 

96b. 

p.< 

0.05  0 

2.64 

-0.3 

2050.5 

45.9 

34.3 

967. 

8.1 

0,050 

2.64 

-0.3 

2045.1 

44.2 

32.9 

968  . 

8.o 

0.050 

2.64 

-0.1 

2316.8 

49 , 4 

36,9 

969. 

«.*• 

0,050 

2.65 

0.0 

2453,6 

52.3 

• 39.0 

970. 

c • 0 

O.05O 

2.65 

0.0 

2453.6 

52.3 

39.0 

971  . 

9.0 

0,050 

2.65 

0.0 

245 j.b 

52.3 

39.0 

972  . 

8.2 

0.05  0 

2,65 

0.2 

2730.7 

59.7 

44,5 

97  3. 

8.8 

0.050 

2.66 

0.3 

2872.9 

65.1 

4ft. b 

Q74  . 

8.7 

0,050 

2.66 

0.2 

2739.8 

6 3.6 

47.4 

975  . 

0.0 

0 . 050 

2.6b 

0.3 

2082.0 

69.2 

5 1 ,b 

976. 

9.0 

0.037 

2.66 

0.9 

3190.9 

83.4 

6 2.2 

977. 

1 0 . 6 

o,023 

2,‘>7. 

0 , 8 

2785.9 

76.7 

58.7 

978  . 

11.4 

0,010 

2.67 

0.8 

2411.0 

73.3 

54.7 

979. 

12.8 

0.000 

2.67 

1.1 

2542.2 

84.7 

63,2 

080. 

14.3 

O.OoO 

2.68 

1.8 

3534.7 

134.8 

100.5 

op  1 , 

16.2 

0,000 

2.68 

1 .9 

3709.5 

160.2 

119,5 

902. 

18.1 

0.000 

2.69 

1.9 

3748.5 

180.9 

134.9 

98  3 . 

19.0 

0 ,0  00 

2.60 

0.9 

2399.6 

121.6 

90.7 

904. 

19.0 

O.OOG 

2, 70 

0,0 

1168.7 

59^2 

44.2 

Q05. 

19.0 

0 . 0 0 0 

2.70 

0.0 

1169.7 

59.2 

44.2 

986. 

19.o 

0,000 

2.71 

b.o 

1169.7 

59.2 

44.2 

987  . 

19.0 

0 . 0 0 0 

2.71 

0.0 

1168.7 

59,2 

44.2 

988  . 

1 9.0 

0.000 

2.72 

■ 0,0 

1168.7 

59.2 

44.2 

989, 

19,0, 

0 . 0 0 0 

2.72 

0.0 

1168.7 

59.2 

44.2 

900. 

19.0 

o.ooc 

2.73 

0.0 

1 160.7 

59.2 

44,2 

991  . 

19.0 

0.000 

7.73 

0.0 

1160.7 

59.2 

44.2 

092. 

19.9 

0,000 

2.74 

0,0 

1168.7 

59,2 

44.2 

993. 

19.o 

0.000 

2.74 

0.0 

1160.7 

59,2 

44.2 

994. 

18.7 

0 , 0O0 

2.75 

-0.3 

752.0 

37.5 

28,0 

995. 

17.3 

0,000 

2.75 

-1.4 

-781-.6 

•36,1 

-26,9 

996. 

16.0 

o.ooo 

2.76 

-1.3 

-671 .3 

-IT.  6 

-21.4 

997  . 

14.7 

n.ooo 

2.76 

-1.3 

-697.4 

-27.3 

-20,4 

998  . 

12.1 

0.000 

2.77 

-2.6 

-2526.0 

-81,5 

-60.8 

999. 

8.4 

0,000 

2,77 

-3.7 

-4099.2 

-91.8 

-68,5 

1000. 

4.7 

0,000 

2.77 

-3.7 

-4163.9 

-52.2 

-38,9 

TIME 

VFL. 

GRADE 

DIST. 

ACCEL. 

THPUST 

HORSE 

KILO- 

(SEC) 

(MpW) 

(PAD) 

(MILES) 

(MPH/SEC) 

(LBS.) 

POWER 

WATTS 

1001, 

0,9 

0,000 

2.7  7 

-3.8 

-4363,0 

-10.5 

-7,8 

1007. 

0.0 

0.000 

2.77 

-0.9 

-410.7 

0.0 

0,0 

1003, 

0,0 

0.000 

2 _.7  7 

0.0 

920.3 

0.0 

0.0 

1 004. 

0.0 

0 ,000 

2.77 

0.0 

820.3 

0,0 

0,0 

100S, 

0_,0 

0.000 

?jn 

JL.0 

820.3 

0.0 

0.0 

lOOfi. 

0.0 

0.000 

2.77 

0.0 

820.3 

0.0 

o.o 

1007, 

0.0 

0.000 

2.77 

0,0 

8 20^3 

_0»p. 

0 . 0 

1008  . 

o.c 

C.O00 

2.77 

0,0 

820.3 

0,0 

0.0 

1000. 

0,2 

0,000 

2,77 

0,2 

1097^0 

0,6 

. . .0*4 

toi  0. 

1 .0 

0.000 

2.77 

o.e 

1930.2 

5.1 

3.8 

1011, 

i.Q 

0.000 

1,77 

0.8 

1943.0 

9j_L 

v 7.0 

1012. 

2 . o 

O.0C0 

2.77 

0,8 

1956.0 

13,6 

10.1 

1013, 

3.6 

o , o o 0 

. 7.77 

0.9 

2107.6 

1 9 7 

14,7 

1014. 

4.6 

0 , 0 0 0 

2.77 

1.1 

2399.6 

29.4 

21  .9 

1015. 

5. 7 

0,000 

2.78 

1.1 

2418,3 

36,8 

27.4 

1016. 

6.7 

0.000 

2.78 

1.0 

2298.9 

41.1 

30,6 

1017, 

7,6 

0,000 

2,78 

0,9 

2178,1 

44,1 

32,9 

1018. 

S.  4 

0.000 

2.76 

0.8 

2055.  e 

46.0 

34.3 

1019. 

9.7 

0 ,000 

7,78 

%i 

2070.1 

50,8 

. 37,9 

1020. 

10.0 

0.000 

2.79 

0.8 

2084.9 

55,6 

41.5 

1021  . 

10.9 

0,000 

2.79 

0.8 

2099,7 

60,5 

45,1  __ 

1022, 

1 1 

o.ooo 

2.79 

0.8 

2114.8 

65.4 

48,8 

1023. 

12.4 

0,000 

2.80 

0^8 

2130,0 

7 0,4 

52.5 

1 02  4. 

13.3 

o.uoo 

2.80 

0.9 

2284.1 

81,0 

60.4 

1 025. 

14.  3 

O.ooo 

2.80 

1,0 

2440,5 

93,1 

69,4 

1026. 

15.4 

0.000 

2.81 

1.1 

2599.2 

106,7 

79,6 

1 027  . 

1 6 . S 

0,0  00 

2.01 

1.1 

2621,4 

1 1 5 l3 

8b. 0 

1 028  . 

17.7 

0.000 

2.32 

1.2 

2762.8 

131,3 

07,9 

1 029  , 

1 O.n 

0 , (J  0 o 

2..B2 

. . 1.3. 

2946.7 

149.3 

Ul.3 

1030. 

70.  4 

0.00  0 

2.93 

1.3 

2974.4 

161.0 

120.1 

10  31, 

?1.7 

o , 0 o 0 

2.84 

1 .4 

3141,5 

191,8 

135.6 

1032  . 

7 2.0 

o , 9 o o 

2.64 

0.3 

1643.6 

96,4 

7 1.9 

1 033  , 

2 2.’1 

0,000 

2.95 

0,0 

1233,2 

72.4 

5 4.0 

1 03  4. 

2 2.o 

0,000 

2.85 

0.0 

1233.2 

72.4 

54.o 

1035  . 

22,0 

0,000 

2.86 

0.0 

1233,2 

72.4 

54.0 

10  36. 

22.0 

0 , 0(.)0 

2.97 

0.0 

1 2 3.3.2 

7 2,4 

5 4,0 

1 037  . 

72.0 

o , 0 o 0 

7.97 

0,0 

1233.2 

72,4 

54,0 

1 038  . 

72.9 

0 , 0 U 0 

2.88 

0.0 

1233.2 

72.4 

54.0 

1 0 39  . 

22.  1 

O.OOU 

2.88 

0,0 

1233,2 

7?,4 

5 4,0 

1 0 4 0 . 

22.0 

n .000 

2.69 

0.0 

1233.2 

72.4 

5 4.0 
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Tt  *E 

Vt-'L. 

C(-  Al'E 

P I S T . 

RCCEL . 

thrust 

HORSE 

KILO- 

(SEC) 

(RAl.) 

CHILES) 

( ‘-'OH/SEC  ) 

(LBS.  ) 

POWER 

WATTS 

t 0 4 i , 

22.0 

o . ooo 

2.9,1 

0.0 

1233.2 

72.4 

5 4.0 

1042. 

? 2 . • > 

0 . o o 0 

7.90 

0.0 

1233.2 

72.4 

51,0 

1041. 

72.  ; 

0 , 0 0 0 

7.91 

0,0 

1233.2 

72.4 

54,0 

1 04  4 . 

22." 

f)  , 0 0 0 

7.91 

0.0 

1 2 3 3 . 2 

72.4 

5 4,0 

104S. 

2 2.'. 

0 . (M)0 

2.92 

0.0 

1233.2 

72.4 

5 4.0 

104S. 

7 2.0 

0 . 0 00 

2.9  3 

0.0 

1233.2 

77,4 

5 4.0 

1 04  7 . 

??.  r. 

0.000 

2.93 

0.0 

1233.2 

7 2.4 

54.0 

1049. 

7 ? . 

o . o n o 

2.94 

o.o 

1233.2 

72.4 

5 1.0 

1 0 4 '4  , 

7 7 , • > 

o.ooo 

2.95 

0.0 

1 233.2 

72.4 

5 1.0 

ns'i, 

7 7.  ■' 

0 , ) o 0 

2.95 

0.0 

1233.2 

72.4 

5 4.0 

1 0 s 1 . 

7 7 . c 

0 . ODO 

2.96 

0,8 

2 345. 1 

142.6 

1 . 3 

1052. 

23.6 

0,000 

7.96 

o.6 

2362.9 

148,7 

110,9 

105  1. 

74.4 

0.000 

2.97 

0.6 

2381,0 

154.9 

115.5 

1051. 

25.  1 

0.000 

2.96 

0.6 

2121.1 

141.4 

10  5.4 

1 055  . 

7 5.0 

n , r ,)0 

2,90 

0.0 

1300.4 

0 6 , 7 

6 4,6 

1056  , 

25  . 0 

O . 0 0 0 

2.99 

0.0 

1 JO0.4 

66.1 

64.6 

1 057  . 

25.0 

0.000 

3 , 00 

0.0 

1300,4 

86.7 

6 4,o 

1 058  . 

75.) 

o .ooo 

3.01 

0.0 

1 300.4 

86.7 

6 4.6 

1054. 

79.li 

0.0  0 0 

3.01 

0.0 

1300.4 

36.7 

64.6 

1 ObO  . 

75. o 

0.000 

3.02 

0.0 

1 300. 4 

86,7 

6 4,6 

1 06  1 . 

75.' 

0.000 

3 . 0 3 

0 . 0 

1 300.4 

86,7 

6 4.6 

1062  . 

7l.n 

0 . 00 0 

3.03 

-0.4 

7 4 4.2 

48.8 

3 6.4 

1063. 

2 4.1 

o , f ) (.i  r> 

3.04 

-0.5 

596.1 

3 6.3 

2 3.0 

1064  . 

2 3.9 

0 .0  00 

3.05 

-0.6 

4 15.9 

27.9 

20'.  8 

1 065  . 

23.o 

0.000 

3.05 

-C.5 

571.5 

*5.1 

26.1 

1 066. 

72.5 

O.ooo 

3.06 

-0.5 

56C  . 4 

33.6 

25.1 

1 067  . 

7 1 . 9 

0.000 

3.07 

-0.6 

4 10.4 

2 4.0 

17.9 

1064. 

21  . J 

n , o o 0 

3.07 

-0,5 

53b.  3 

30,6 

22.9 

1069. 

71.o 

0 . 000 

3.08 

-0.4 

664.3 

37.2 

2 7.7 

lO’O. 

’l.o 

o .1)1)0 

3.09 

0.0 

1211.4 

67.8 

5 0,6 

1071  . 

2 1 .u 

0.000 

3.09 

0.0 

1211.4 

67.8 

50.6 

1 072  . 

71.0 

0,000 

3.09 

0.0 

1211.4 

67.8 

50.6 

107  3 . 

15.2 

0,000 

3.10 

-2.8 

-2677.8 

-130,0 

-9o  , 9 

1 074  . 

1 7.r> 

0,000 

3.10 

-5.6 

-6619.7 

-222.4 

-165.9 

1 075  . 

7.f) 

0,000 

3.U 

-5.6 

-6722.8 

-125.5 

-93.6 

1 076  . 

1 .4 

0,000 

3.11 

-5.6  ' 

-6ft  J 6 j 9~ 

" -25.4 

-19.0 

1 077  . 

O.'i 

0 ? 000 

3.11 

-1.4 

-1094.5 

0,0 

0.0 

1079. 

0.0 

0.000 

3.U 

0,0 

920.3 

O.o 

o.c 

1079. 

.1  . o 

0,000 

3.11 

0,0 

820.3 

0.0 

0.0 

1 080  . 

o.o 

0.000 

3.11 

0.0 

970.3 

0.0 

0.0 
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AVERAGES  CP  NOT_ INCLUDE  NEGATIVE  VALUES 
AVG,  THR"ST=  1474,23  LRS  , 

AVG,  H.P.s  *5*5  8 R,P. 

AVG,  KMATTSs  3.3,80  KWTS  _ 

TOTAL  DISTANCES  3.11  MI , 

A'/G,  ThHMST  PFp  I L E a 474,70  LBS/MI 

AVG,  H.P.  PFP  MJLEs  1 4 ,60 

AVG,  K I L n vv  A T T S FER  FILEs  ID, 84 

MAX  Vfc!T. , = 25.00  MPH 

MAX  GPACEs  i,05  WAD 

MAX  ACCEL. s 6.20  *PH/SEC 

MAX  THOUSTs  7 6 36  , LBS 

MAX  W , p , s 301.4 

MAX  K,«!.  s 2 2 i.  6 


AVFPAGPS  rp  r-:-T  T 'iCI.LDE  NEGATIVE  VALUES 
AVG.  TWK'J.sTs  1 4 74.23  L&S. 

AVG,  H.P.s  45.58  H.P. 

AVG.  K WATt  fj;  3 3.90  K T' T S 
TOTAL  Di STANCES  3.11  HI. 

AVG.  THRUST  FT p MILTS  474.70  LPS/MI 

AVG.  H.P.  PfP  >‘ll  Kz  14, 6P 

AVG.  KILOWATTS  PER  MILEs  10,04 

MAX  VRL.s  25,oo  I-PH 

MAX  GpaDFs  0.05  RAD 

MAX  ACCEL. s 6,20  *-'PH/SEC 

MAX  Thrusts  763b.  LBS 

MAX  H.P.s  301.4 

MAX  K.w.s  2 2 <* , 8 
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APPENDIX  E 

CHART  COMPUTER  PROGRAM 
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5 0) 
1 0O(i 


5 0? 

sot 

15 

9 

1.0 
1 1 
2 0 


30 

10 


SO 


S') 


rFAL  T1«F( 1 1 00) ,SPFEn( 1 100) ,GRADE( 1 100) , __ 

* ACCEL  (1  100)  ,VF<JRCF.(  1 100)  , HPREQd  100) K WRECl  (Tl  6oT'" 

DIMENSION  Ql(fe),D2(4),C3(5)»P4(4),D5(3),D6(5),D7(5), 

* ' O0(7),O9(3) ,D10(2) ,PJ  1(2) #D12(3) ,D) 3(4) ,014(4) , 

* 015(i)f016(2)»017(2),Dl8(2)£D19(2)j.D20(2)t^21I2)_ 

DATA  PI /5HVEHIC,5HLE  P0,5HWEP  P , 5HEQU I R , 5 HFMFNT , 1 HS / 

PATA  02  /5HGR0SS , SH  WEIG,5HHT  1N,5H  LBS  = / 

DATA  D3/5HFRONT  ,5rlAL  AP , 5riEA  JU,5H  SQ-F,2UT=/ 

nAT A 04/SH’HEAD  ,5HWIND  ,5HIN  MP ,2 H H a / 

DATA  05/5 HOP AG  * SHCOEFF , 2H , s/ 

OATA  P6/5HTlPfc  , 5HC0PL  , , 5H  FRIC,5HTt  C'),5HEFF,  = / 

DATA  r 7 / S H R 0 L L I , 5 H N G FR,5HICT,  , 5HC0EFF , 2H . = / 

OATA  C0/5HAVGS,  ,5H  DOV',SHT  INC,  5HLUDE  . , SHMEG  , , 5H  VALUE,  l.HS/ 
DATA  09/SHAVG,  , 5HTHRUS, 2HT*/ 

nATA  PIO/SHAVG.  ,5HK,p.a/_.  

OATA  D11/5HAVG.  ,5HK.'J.*/’ 

DATA  012/SHTOTAL.SH  0ISt,2H,s/ 

OATS  013/5HAVG.  , 5HTHPUS , 5HT  PFR,5H  MI, a/ 

OATA  P14/5HAVC-,  *5HH,P,  ,5HPEP  M,3HI.  = / 

OATA  015/SHAVG.  ,SHK.W.  ,5HPFR  M,3HJ.a/ 

0 AT  A 010/5HMX  V , 4HEL , =/  

DATA  0 1 7 / 5 H M A X G,5HRA0F  = / 

OATA  P1P/5HNAX  A,5HCFL,=/ 

DATA  P19/5HMAX  T »5hHRSTr/ 

DATA  0 2 d / 5 H li  A X U»4H,P,=/ 
data  n ? 1 / S H M A X K , 4 H , W . a / 
p£AL  A x V , M A X A , w A X G , M A X T , l',‘  A X h P , m A X K W 

PF  AD  { 2 3 , SOC  ) V M ASS  , V ARE  A , IT  I ME  , DT  , WI  NO  , POLLC  , c'nuLC",  DP  AGC 
FI  'DM  AT  ( PF7 . 1 ) 

READ  i 1 , 1 GOO)  A F , A H P , A K * , T P * A T Vl , A H P M , A K w F , V V , GM  * A •' . T <*  , HPM  , XK  * M 
FGP.’Al (////,13X,F9.2,//,11X,F8,2,//.13X,F7.2,// 

* ,lhX,F7,2,//,22X,F9,2,//,20X,F8.2*//,25X,'-ft.2, 

* //.  K’X,E7 ,2, //, 1 1X,F7 .2,/// 12X,F7(2, //, 1 2X,F7j0, 

« //,  10X ,F7. t , //, 10X,F7, 1 ) 

NlarTlVF 
DO  SOI  *’  = 1 , i j T , 1 

RtAD(/.a,Sn?)  TIME  ( N ) ,SPEEO(  « ) , G R A D E ( rl ) , 

< ACCEL ( 0 ) , VFOPCE ( N ) , H P R F G ( N ) ,KWPEQ(N ) 

F.'R.vAT(iX,FSt(',F9,l,F9.3»4F9,l)  ......  

C'-O-TI  JlJe 
fl'.-J  1 T *ll!h 


'•?PI  it  (5,9) 

FI  iR  A T f 1 X , 3 3 HI  NTF.R  FAX  VALUES  FOR  PLOT  SCALES:,/) 
X R I T F ( 5 • to) 

fh  R 5 j f i x , 1 5 H A X VELOCITY  (">PR)  = ,/) 
p (•  r,  o f s , U ) A X 'i 
F 1 1 P A T (F  1 0 , 01 
vf  IFF.  (S,  20) 

F i 1 P •!  A T ( 1 X , 2 7 H *■  A X ACCFLFrA  I ION  ( HPH /SEC  ) = , / ) 
p L A D f S , 1 1 ) ' A X A 


<J R T T fc‘  ( 5 , 30) 

FDR’  ATf  1 X , 1 ah*'AX  GRADF  (RA.D)a,/) 
Rt'AD  ( S,  i 1 ) 'AXG 
WM  T'r(S  . 4i> ) 

F 1 1 d " A.  T ( IX,  1 7 R A'  A X THRUST  (L8S)=,/) 

pEAO(S, I 1 ) 1 A X T 

■4»TTF(S,“0) 

FORMAT ( iX,RHMA X H.P.=,/) 

P*'  AO  f 5 * 1 1 ) f'AXHP 
mcitE(S,So) 

f.'R  'AT  ( I X , 1 4HHAX  HIjPa  ATTS  = , / ) 
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READ (5, It)  MAXKN 
WRITE (5, 70) 

70  FCJPM^XC  1X.24HARE  ALL,  ENTRIES  CORRECT?,/, 

# 1X,30HTYPE  "t"  FOR  YES#  M2»  FOR  NO  !./) 
READ ( 5 > 12)  ITRY 

12  FORMAT ( II ) 

IF(ITFY,EQ,2)  GO  TO  13  _ _ 

GO  TO  100 

13  WRITE(S,80)_ 

80  FORMAT  ( 1 X » 2 3HY01'  MUST  START  ALL  OVER,/) 

GO  TO  IS 

100  CONTINUE 

WRITE (8,61) 

81  FORMATC1X,23HEXFCUTION  IN  PROGRESS,,,/) 

SPEED ( NT* 1 )s-(MAXV)/».B 

SPEED ( NT +2 ) =M AX V/0,8 

ACCEL(NT  + 1 )=-(MAXA)/0, 8 
ACCFL(NT+2)=MAXA/0.8 
GRADF(NT  + 1 )=-(!-1AXG)/0,R 
GrADE(MT+2)=NAXG/0,8 

ySci(NT-fl  )=-(MAXT)/0.a 

VPORCE ( NT+2 ) =M AXT/O , 8 
HPPEQ(NT+l)=-(vAXHP)/0,8 
HPREO(HT+2)*MAXHP/0,8 
KM^EQ ( NT  + 1 ) = -(MAXKW)/o,8 
K.vPF.O(NT*2  3=MAXKVV0,8 

TlHF(NJt_l  2 = 0,0  _ __  

' T 1 M E f N T + 2 ) = 2 7 , 0 
CALL  PLOTS ( 0, 0, 16, 0) 

CALL  PL-)T(0, 0,-11. 0,-3) 

CALL  PLOT(O.O,0,5,-3) 

CALL  SYMBOL  CO, 0,9,0,  .14,01,0.0,26) 

CALL  SYj'ROL  ( 0 A0  , R , 0 , .J  J , DJ  , 0 jO  ,20  ) 

C A L L NUMB  E P ( 99  9,  , 999.,  . 1 4 , V*  ASS , 0 . 0 , 0 ) " 
CALL  SY“i«OL(0.0, 7,75,  , 14#D3.0.0,22) 

CALL  NUiiBFP  ( 999  , , 99  9.  , . 1 4 , VARF  A , 0 . 0 , 2 ) 
CALL  SYMBOL (0.0, 7.5,  .14,04,0.0,17) 

CALL  NIL-  PEP  (99  9.,  99  9.,  , i4, WIND, 0.0, 1 ) 

CALL  SYMBOL (0.0, 7, 25, .14 ,D5,0.o,  1J) 

CALL  NUMBER  (999,  ,999".  , , { 4 , DR  A GC  ,0 , 0 , 4 ) 
CALL  SYMBOL  CO, 0,7.0, . 1 4 , Ob , 0 . 0 , 25 ) 

CALL  MtJMRER  (999,  ,999.,  . 1 4 ,COULC  , 0 . 0 , 4 ) 
CALL  SY-'ROLC  0.0, 6.75,  .14, D7, 0,0, 22) 

C AIL  MUMPER (099, .990.,, 14, ROLLC ,0.0,4) 
CALL  SYVBOLCO.O,6,25,  A1  4_#_08 , 0 ,_0j  31) 

CALL  SYMBOL (0.0,5.75,. 14,09,0.0,12)' 

CALL  NUMBER  ( 999  . , 999  , , .14, AF, 0.0,2) 

CALL  SYMBOL (999. ,999. , . 1 4,4H  LBS, 0.0, 4) 
TAIL  SYMBOL (0,0, 5. 5, .14,010,0.0,10) 

CALL  NUMBER (999., 999., .14,AHP,0.0,2) 
call  SYMBOL (0,0,5,25, .14.011,0.0,10) 

CMLL  NUMBER  ( 999  , , 999""."#  . 1 4 , A K W , o , 0 , 2 ) 

CALL  SYMBOL (0.0, 5.0, .14,012,0,0, 12) 

CALL  NUMBER (999., 99  a., .14, TO, 0.0, 2) 

CALL.  SY,,BOL(999.  ,999.  , . 1 4,4R  Ml.  ,0.0,4) 
CALL  SYMBOL (0,0, 4.75, . 1 4# D 1 3 , 0 . 6 » 20 ) 

C ALL  NUMBER (99Q.  ,999.  , . 1 4 , ATM , 0 .0 , 2 ) 

CALL  SYMBOL  (0, 0,4.5 ,7  14 , D 1 4, 0 , 0 , 18  ) 

CALL,  NUMBER  (999.  ,999.  , , 1 4 , AhPM  ,0.0,2) 

CALL  SYMBOL (0,0, 4.25, .14*015,0.0, 1») 

CALL  NUMBER (999, ,999, , . l4,AKWM, 0,0,2) 
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CALL  SYMBOL (0.0, 4.0, .1 4,016,0,0,9) 

’call  number (999. ,999. , .i4,vm,o.o*2) 

_ CALL  SYv|P0L(999.,999.,  , 1 4 , 4H  MPH,0.0,4) 

CALL  SYMBOL (0. 0,3. 75, .14,Dl7,o.O»10) 

CALL  NUMBERC999. ,999. , . 14,GM,0.0, 3) 

CALL  SYMB0L(999. ,999., ,14,4H  RAD, 0.0, 4) 

CA  L L_  S YN  BO  L (O.Oj  3.5, .14  .DIB, 0.0, 1 OJ 

CALL  NUMBER (9 99., 9 9 9., .14, AM, 0.0, 2) 

CALL  SYMBOL (9 99., 99 9., . 1 4 , 5HMPH/S , 0 . 0 , 5 ) 

CALL  SYMBOLCO, 0,3.25, , 14»D19,0,0» 10) 

CALL  NUMBER (999. ,999., . 1 4. TM . 0 . 0 . 2 ) 

CALL  SYMBOL ( 999 ,, 999 . , ,1 4,4H  LBS, 0,0, 4) 

CALL  SYMBOL (0.0, 3.0,  .14,020,0.0,9) 

CALL  NUMBER ( 999., 999.,. 14, HPM, 0.0, 2) 

CALL  SYMBnL(0.0,2.75..14,D21«0.0»9) 

CALL  NUMBER (999.  ,999.,  . 1 4 , XKWM , 0 . 0 , 2 ) 

CALL  dL_0T  ( 5 .0 , 0 .0.4  *3  J 

TALL  NUMBER (0.2, 0.2, .07, -MAXKW, 0.0,0) 

CALL  SYMBOL (0.0, 0.9,  .0  7.5HK.W.  .0.0,5) 

CALL  NUMBER (0,2, 1.6, .07, MAXKW, 0,0,0) 

C_ALL  X1JMBEP  (0.2,  1 .9.0.07,"MAXHP.0.0,0) 

CALL  SYMBOL  (0.0,2.8,0.07, 5HH  . P , ,0.0,5) 

CALL  NUMBrR(Qt2.3.3. .07. MAXHp, Q.0,0) 

CALL  NUMBER (0.2, 3 .6, . 07 , -MAXT, 0 .0,0) 

CALL  SYUBnLC0.0,4.3,  .07, 5 HT  H RSTj  0 t0jr5  1.  _ 

CALL  M U B E P(  0 , 2 , 5 . 0 , . 07 , MAXT , 0 . 0 , 0 ) 

CALL  NUMBER (0.2, 5.3, . 0 7.-MAXG.0.0, 3) 

CALL  symbol (0,0, 6.0,  .07, 5HGR ADE ,0.0,5) 

CALL  NUMBER  (0,2  ,k  , 7 , .0  7 , ''AX  Gj  0 «flj  1_) 

CALL  NUMBER (0.2, 7.0, . 07, -MAX A, O.O, 1 ) 

CALI.  SYMBOL  (0,0, 7,7, ,07, 5 H ACCEL ,0  t0|J5] 

CALL  NUMBER (0.2, 8 .4, ,07, MAX A, 0.0, 1 ) 

CALL  nuopfP(0.2,B.7, .07.-MAXV,0.0, 1)  

CALL  SYMBOL  (0,0, 9. 4,  .()7,5HVEL.  ,0,0,5) 

CALL  NU’<BEP(0,2.  10. 1 , .07,MAXV70.0£JJ_ 

CALL.  PLOT  (0,5, 0.0, -3) 

CALL  AXIS(0,0,0.O,4hTIME,-4, 4O.0j_Pj0j.0jOi27j.Ol 
no  fcoo  N = 

TF(N.c-O.J1  CALL  PLOKO.  0,0. 1,-3) 

t?'(N.NE.n  CALL  PLOT  ( 6. 0,  1 .7,-3) 

CALL  PLOT(40, 0,0,0, 2)  _ 

CALL  P(.OT(40.0,0.8, 3) 

CAIl,  PLOT  (.0 , 0 , 0 , R , 2 ) 

CALL  PLpT(0,0,i  ,(J,3) 

CALL  PLOT (40.0,1.6,2)  

BoO  continue 
CALL 

call 
call 
CALL 
CALI 
CALL 
CALL 
call 
call 
call 
call 

CALL 

call 

STOP 

end 


PLOT  ( (' . Q j«fj  7 , -3 J 
LI*'E(TIME,KWREQ,f!T,  1 ,0,0) 
PLUT(0,0t1 ,7,-3) 

LIME (T  IMF,  HPREU,  IT,  1 ,0, 0) 
PLOTj;OtO  ,Jj  7^  - 3 ) 

LINE (T1ME,VF0PCF,NT,1 , 0,0) 

PLOT (0,9, 1 .7,-3) 

LINE (TIME. GRADE, NT,  1,0,0) 

PLOTCO.O, 1 ,7,-ij 

LINE (TIME, ACCEL, NT, 1 ,0,0) 

PLJiTiO.Oj  1 ,7,-l^_  

L INF (TIME, SPEED, NT, 1,0,0) 
PLOT(SO,0,0.0,999) 
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